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FOREWORD

TALKING
pictures have already been used at various

educational levels elementary, secondary, and college.

Several of them are now being made for the general

course in the Division of the Physical Sciences under the New
Plan of the University of Chicago. They are a regular part of the

course and add in an extraordinary degree both to the interest and

to the effectiveness of the presentation of the subject. It is our

intention to introduce them into the general courses in the Bio-

logical Sciences and possibly into the Social Sciences and the Hu-

manities. They are being produced through the co-operation of

members of our faculty and the staff of the Erpi Picture Con-

sultants, Inc. This co-operation between an academic group and

an industrial organization is a notable feature of the enterprise

and is one of the matters discussed in the volume.

In these pages Colonel Devereux and his colleagues have ana-

lyzed all the phases of educational talking-picture production.

They begin with the selection of the educational materials and

continue through the definition of the unit of instruction and the

refinement of standards on the mechanical as well as on the edu-

cational side. They conclude with an account of the methods that

have been employed in measuring the success of the pictures in

actual classroom use.

The book is timely and will be of special interest to all those

who, while realizing the possibilities of talking pictures as a medi-

um of instruction, have not had an opportunity of becoming famil-

iar with the details of their production and application.

ROBERT M. HUTCHINS





PREFACE

THIS
book has been prepared to present preliminary solu-

tions of some of the more important problems encoun-

tered in adapting the talking picture to the service of

education. The first six chapters deal with the development of

fundamental bases of production, with the experimentation which

has been conducted, and with suggested problems for future re-

search. The remaining chapters are devoted to the practical prob-

lems involved in utilizing the film effectively in educational pro-

grams.

In undertaking the development of the educational talking-

picture program which is the basis for this volume, I have been

fortunate in having the continuous assistance and counsel of an

advisory committee consisting of Professor N. L. Engelhardt,

Teachers College, Columbia University; Professor Paul R. Mort,
director of the school of education, Teachers College, Columbia

University; and A. J. Stoddard, superintendent of schools, Provi-

dence, Rhode Island. In preparing this book Dr. V. C. Arnspiger,

director of research; H. G. Stokes, director of production; Dr.

M. R. Brunstetter and Dr. Laura Krieger Eads, research asso-

ciates, have also contributed largely. The other specialists of the

educational and technical production staff of Erpi Picture Con-

sultants, Inc., and the engineering and acoustic consultant de-

partments of Electrical Research Products, Inc., have been help-

ful. To these individuals I acknowledge a debt of gratitude for

their assistance. I also wish to express my appreciation to the

many others in the field of education who have been interested

and helpful.
FREDERICK L. DEVEREUX
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CHAPTER I

A NEW FORCE IN EDUCATION

IMPROVING MEDIUMS OF INSTRUCTION

THE
scope and nature of man's learning have always been

conditioned by the mediums of instruction which were

available. The need for adapting himself to the changing
conditions of his environment focused man's attention upon bet-

tering the tools by which he acquired learning. In primitive so-

ciety, the wisdom of the elders was handed down by word of

mouth to successive generations. With the invention of writing,

there came the clumsy tablet of clay and later the roll of papyrus.
The early philosophers taught in dialogue fashion their small cir-

cles of disciples. Later, great throngs of students flocked to the

universities to sit literally at the feet of master-teachers. The de-

velopment of the printing press immeasurably widened the schol-

ar's sphere of influence and learning spread rapidly.

The modern school is forced to meet the demands of a rapidly

changing civilization. Today the world of the learner is almost

unbounded. He must acquire facts relating to a bewildering va-

riety of places and things; he must acquire appreciations of far-

reaching interrelationships. The curriculum and methods of

teaching must undergo a continuous appraisal. New subject mat-

ter and new devices for instruction are being scrutinized for their

potential contributions to the learning process.

Ever since teaching began, efforts have been made to increase

the effectiveness of the process. Methods have been improved and

materials have been added. Scientific apparatus, still pictures,

models, exhibits, charts, maps, stereographs, slides, silent motion

pictures, the phonograph, and the radio all have contributed in

lending reality to teaching. The sound picture also has a contribu-

tion to make, combining the facile expressiveness of the motion

picture with integrated sound. It is worth while, therefore, to sur-



2 THE EDUCATIONAL TALKING PICTURE

vey thoroughly the educational talking picture with regard to its

production, its merits, its possible applications, and its desirable

conditions of use.

THE EDUCATIONAL TALKING PICTURE AS A
MEDIUM OF INSTRUCTION

A clear understanding of the nature and function of the medium
is essential to its full development as a teaching instrument. Both

its natural facilities and its limitations must be recognized. For

example, neither the silent motion picture nor the talking picture

can do more than present experiences to the learner; they can

stimulate, but not achieve, that adaptation which the learner

himself must make.

Any effective use of the talking picture for educational pur-

poses must capitalize those powers in which it excels. The simul-

taneous appeal to sight and hearing is fundamental in reproduc-

ing certain experiences. Another factor to be considered is the

talking picture's versatility of expression. It has the power to

establish its own continuity of thought, selecting and interweav-

ing those aspects of a situation which are most desirable for a

learning experience. Thoughtful consideration of these character-

istics makes it evident that the educational talking picture needs

to be created for specific learning situations.

DEVELOPING THE USEFULNESS OF THE
EDUCATIONAL TALKING PICTURE

The organization of services and materials into a comprehensive

program for developing the talking picture as an instructional

medium must be far reaching in scope. A broad perspective of the

whole problem envisages the educational sponsorship of pictures

in varied subject-matter areas, a program of research which leads

the way toward the talking picture's full development, the inte-

gration of the contributions of the educator and the technical pro-

ducer, the provision of satisfactory mechanical equipment, and

the establishment of a distribution system which makes the com-

pleted film subjects available to every school. In a more limited

sense, the problem with which we are concerned here has to do
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with the creation of effective educational talking pictures and

their proper utilization in instruction (see Chart I, p. 4) .

PROBLEMS IN THE PRODUCTION FIELD

An adequate program for producing educational talking pic-

tures necessitates a closely knit organization of services. The fun-

damental research, the preparation of continuities, the technical

production of films, and their testing in actual classroom use

cannot be left to the unrelated activities of widely separated

groups without minimizing the effectiveness of the medium and

delaying its progress.

The creation of educational talking pictures which attain the

full measure of their inherent possibilities involves insight into

the requirements and limitations of modern educational practice.

To this end organized research is essential. Extensive surveys of

curriculum content and trends, of current teaching procedure, and

of problems in utilization are imperative as a foundation for the

selection and organization of subject matter for pictures and sup-

plementary materials. The task calls for continuous advisory con-

tacts with leaders in varied fields of education philosophy, psy-

chology, methods, administration, and subject-matter areas. At
this point education becomes linked with the technical aspects of

production with photography, sound-recording, film-editing,

and the ingenious contributions which each of these can bring to

the solution of problems of production. Experimentation will en-

large to an increasing degree the technical knowledge which per-

mits the full release of the medium's power for teaching. Spe-
cialists engaged in the production of educational talking pictures

are assured of a constant challenge to their creative ability. As

appraisal research measures the working effectiveness of various

elements of film composition, procedures approved through test-

ing become crystallized into standards for the translation of in-

structional materials into sound-picture form.

The development of the picture program requires, in addition

to an appreciation of educational needs and of the medium's pos-

sibilities, an effective integration of all the manifold services which
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enter into the complex, time-consuming process of picture-mak-

ing. To illustrate, when a picture project is initiated, the subject

matter for the film is roughly blocked out and the objectives de-

termined by the sponsor. From this point through all the stages

of picture-making organizing the subject matter in instructional

units, preparing the picture continuity, photographing and sound

recording, and film-editing it is necessary to integrate the ac-

tivities of the subject-matter specialist, the teacher, and the tech-

nical film expert. Continuous conference throughout the long

process is required to insure the desirability and accuracy of the

subject matter, the teaching excellence of its presentation, and

the artistic development of the sound film.

PROBLEMS IN UTILIZING EDUCATIONAL
TALKING PICTURES

The contribution of the sound picture to education depends

upon its effective utilization quite as much as upon the manner in

which it is produced. The teacher who shows a sound picture sim-

ply to maintain the interest of his students, and who lets the mat-

ter rest with the projection, overlooks the values which accrue

when the film functions in a unit of activity. Underlying the whole

program of the use of talking pictures in the school there must be

a system of training for the instructors who are to use the medi-

um. Local audio-visual instruction activities require an organiza-

tion which insures adequate return from the investment in films

and equipment. To summarize briefly, the local program involves

such factors as the provision and care of materials, the allocation

of suitably equipped rooms for projection, the teaching procedures
for sound-film units, supervisory activities, and the co-ordination

of film materials with local courses of study. The successful adap-
tation of the medium to the problems of instruction in the ele-

mentary school, the junior high school, the senior high school, the

college, and adult-education activities presents a challenge to

creative leadership.



CHAPTER II

ORGANIZING TALKING-PICTURE MATERIALS

IMPORTANCE OF THE RESEARCH BASIS FOR
EDUCATIONAL TALKING PICTURES

A EFFECTIVE educational talking picture never "just

happens." A film made hastily from available or easily

secured materials usually lacks the skilful touch of the

master-teacher. An inexperienced teacher is not expected to con-

duct a potentially rich instructional project as well as the teacher

who through intimate perception of learning aims and methods

has developed a technique for such situations. The best cannot

be expected from the talking picture unless it is the outgrowth of

painstaking research and of group judgment which weighs the

teaching value of each individual element. The selection of strik-

ing pictorial elements, the appropriateness of the controlling ob-

jectives, and the smooth flow of continuity are the results of care-

ful preparation. The proper kind of sound-film presentation opens

up challenging roads to further learning; it generates an urge to

acquire new understandings and new appreciations.

The educational talking picture can achieve these potential

contributions only when based upon adequate curriculum re-

search. It must follow those principles of teaching method which

are peculiarly appropriate to the medium, and it must employ the

technical devices which will best embody these principles.
1

The preparatory work, then, which underlies the construction

of an educational sound film is of fundamental importance. In

this chapter the research necessary in selecting and preparing the

basic instructional materials will be discussed. The technical proc-

ess of translating instructional materials into the optimum sound-

picture form is considered in the following chapter.

1 See "Standards for Educational Talking Pictures" in chap. iv.

6
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SUMMARY OF RESEARCH PROCEDURES IN PRODUCTION

The educational problems involved in picture-making are many
and complex. First comes the task of determining the immediate

fields for talking-picture development. Talking-picture areas, in

the form of topics and objectives, are blocked out within the cho-

sen fields. Units of instruction2 are formulated, embodying these

topics and objectives. The unit of instruction is next transformed

into the talking-picture continuity. As the sound film passes

through the production stages, from the film story or continuity
to the completed picture, the educational-research specialist, in

co-operation with subject-matter experts, supervises the instruc-

tional aspects. When the picture is completed, the original unit

of instruction is expanded into a study guide by adding a descrip-

tion of the picture and suggestions for its use in the unit of work.

For certain pictures, objective tests3 are devised to measure the

effectiveness of materials and methods.

SELECTING FIELDS FOR TALKING-PICTURE PRESENTATION

The sound film doubtless has much to contribute to effective

instruction in many areas of subject matter. From a common-
sense standpoint, however, the subject-matter fields in which edu-

cational talking pictures are first to be developed ought to be

those in which sound pictures will be immediately useful to most

school systems. Any subject selected should be one which com-

monly occurs in representative courses of study, for a picture

which deals with highly localized materials, important though they

may be, usually presents little opportunity for widespread service.

Again, the subject selected for picture presentation, if it is to

3 For varying interpretations of units of instruction the reader is referred to the

following :

William C. Bagley and Marion E. MacDonald, Standard Practices in Teaching

(New York: Macmillan Co., 1932); Henry C. Morrison, The Practice of Teaching in

the Secondary School (Chicago: University of Chicago Press, 1926); Florence Strate-

meyer, The Effective Use of Curriculum Materials (Bureau of Publications, Teachers

College, Columbia University, 1931); H. B. Bruner, The Place of Units in Course of

Study Construction (State Department of Education, Pierre, N.D.).

^ The construction of tests for educational talking pictures is more fully dis-

cussed in chap. v.
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meet the criterion of usefulness, should enjoy an established or

prospective permanence in the curriculum. Here the analysis of

trends comes into play, a task which calls for continuous evalua-

tion of the changing panorama of educational theories and prac-
tices. Certain school subjects, which to previous generations of

students may have seemed permanent, have largely disappeared
and have been replaced by more useful materials of learning. The

pupil no longer labors over the figures for carpeting, painting, and

plastering that hated room. Only infrequently is it desirable to

produce a talking picture which might become obsolete in a short

time, either because of the withdrawal of the subject or because of

a radical change in the objectives and content of the subject.

The usefulness of the talking picture for a subject-matter field

is also conditioned by the adaptability of the particular materials

for sound-film presentation. Are these materials largely static and

obvious? Do they require interpretations of hidden forces, of time

and space relationships and action difficult of perception in ordi-

nary classroom situations? The talking picture, to justify its pro-

duction, must make a definite contribution to instruction, such as

presenting sound and sight materials hitherto inaccessible or

treating more efficiently those now taught at a disadvantage.

SELECTING PICTURE TOPICS IN THE CHOSEN FIELD

The mere selection of a subject-matter field for example, jun-

ior high school social science does not lead to immediate produc-

tion activities. Out of the innumerable concepts dealing with uni-

versal social forces, which topics justify inclusion in the picture?

What are the accepted social-science objectives which will aid in

sifting out and organizing important concepts for the sound pic-

ture? The research specialist needs to acquire a broad apprecia-

tion of the subject-matter field and a knowledge of prevailing

practice and trends in social-science teaching before the actual

preparation of picture materials may begin. He requires the con-

stant advice and assistance of subject-matter specialists. The sur-

vey of the whole field must be made and the areas pertinent to

each particular talking picture must be isolated.



BULLET IMPACTS ILLUSTRATE MOLECULAR PRESSURE

SPEAKER: The force exerted by minute but frequent impacts of gas

molecules against the container may be vividly illustrated by the effect of

rapidly fired bullets of a machine gun which strike a steel target. The impact
of the bullets, because of their great number and speed, is apparent on the

gauge. Owing to the great frequency of impacts of bullets with the steel plate,

the effect is that of a continuous pressure. If the rate of gunfire is increased,

resulting in a greater frequency of impacts upon the target, the gauge shows

that the force exerted on the target is also increased. From Molecular

Theory of Matter.



MlCROPHOTOGRAPHY OF BROWN1AN MOVEMENT

SPEAKER: Thus far we have presented only indirect evidence of molecules

in motion. Is there no direct evidence of this important concept? Let us

suspend gamboge, a gum, in a liquid. Through the microscope let us look at

this mixture. Everywhere we see the particles of gum quivering. They are

being struck by the molecules of the liquid, direct evidence of molecular mo-

tion. This is called the Brownian Movement. From Molecular Theory of

Matter.
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SUBJECT-MATTER SURVEYS FOR SOUND FILMS

The far-reaching scope of the basic studies so essential to the

development of the educational sound-picture program may be

glimpsed in the following excerpts from two talking-picture sur-

veys, one of junior high school social science and the other of ele-

mentary-school nature study. Gray,
4 after analyzing such source

materials as reports of educational associations, magazine articles,

representative courses of study, and leading textbooks, revealed

the following composite of current objectives:

To provide a knowledge of the nature and needs of human society

To help the student establish a respect for the nature and functions of social

institutions

To aid in developing the individual's sense of social and civic responsibility

To help the learner interpret the present in terms of the past

To lead the student to develop study habits and skill in the use of social data

To accompany these objectives the survey presented an array of

subject-matter topics.

Gray also studied current practices, as revealed by the com-

posite of objectives and topics, and discovered the trends which

were in evidence. His findings showed that sound-film units would

contribute significantly to social-science teaching at the junior

high school level in the following fields: (i) development of trans-

portation, (2) development of communication, (3) natural re-

sources of the United States, (4) interdependence of modern life,

(5) development of industry, (6) development of agriculture, (7)

governmental problems and relations, (8) educational opportuni-

ties, and (9) desirable recreational activities. These nine topics,

together with the general objectives, make possible a comprehen-

sive and co-ordinated series of sound pictures for the junior high

school social-science area.

Brodshaug,
5 in a study of curriculum materials in nature-study

courses of elementary schools, points out that the following fifteen

objectives are typical of the best courses of study:

4 H. A. Gray, "Social Science and the Educational Sound Picture," Historical

Outlook, XXIII (May, 1932), 232-35.

s Melvin Brodshaug, "Science Survey" (mimeograph form; Erpi Picture Con-

sultants, Inc.).
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To have companionship with and love for nature

To form the habit of accurate observation and investigation of natural phe-
nomena

To realize the duty of conserving desirable plant and animal life

To appreciate the vital place of science in the community and its bearing

upon national progress

To acquire healthful recreational habits through contacts with nature

To learn reverence for the universe

To realize the inviolability of nature's laws

To attain ability in drawing conclusions

To learn to know a few common plants and animals in relation to environ-

ment

To appreciate beauty in form, color, texture, sound, and nature in general

To appreciate the references to nature in literature, music, and art

To understand how man is gaining control of his physical and living environ-

ment
To build character

To know a few phenomena of earth, air, and sky
To acquire a realization of the interrelation of man, plants, animals, and in-

organic phenomena

Further investigation showed the topics and activities which

course of study practice and curriculum researches indicate to be

desirable for achieving these objectives. He concluded that a com-

prehensive treatment of the field requires sound-picture units

covering the following topics:
6

Birds Gardening Sky
Insects Weeds Beach Life

Trees Amphibians Balance in Nature

Mammals Fish Water

Weather Protective Coloration Plant Parts and Func-

Flowers Non-flowering Plants tions

Earth's Crust

PREPARING THE UNIT OF INSTRUCTION

Surveys of the type quoted above are necessary to establish the

objectives and topics for any sound-film series. But before picture

6 Sound pictures which have been developed from this list, by Erpi Picture Con-

sultants, Inc., include: Plant Growth, Flowers at Work, The Frog, Beach and Sea Ani-

mals, The Spider, Roots of Plants, Seed Dispersal, Fungus Plants, The Dodder, Plant

Traps, How Nature Protects Animals, Tiny Water Animals, Butterflies, Moths,

Beetles, and Pond Insects.
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continuities can be written another very important step must be

taken. Each picture topic must be analyzed for its specific facts,

and reorganized into a teaching pattern, or unit of instruction.

The unit of instruction for a prospective sound film functions as

does the architect's landscape drawing which shows the completed

house in relation to the contours, trees, shrubs, and roadways of

its environs. The unit incorporates in a purposeful setting not

only the ideas which will form the structure of the sound film it-

self but also those which complete the study and lead on to other

study activities. Any instructional device that merits the name is

constructed in terms of learning values in a particular teaching

situation. The sound film can be no exception to this rule.

The need for the unit of instruction as a basis for the sound

film is clearly illustrated by the example of the sound film, The

Development of Transportation.
1 After selecting the topic, the im-

mediate problem was to reduce the broad field of transportation,

with its innumerable ramifications in modern civilization, to the

scope of a classroom teaching unit. Specific objectives, adapted
from the general objectives of the social-science survey, aided in

solving the problem. Once the detailed goals which control the

student's learning were established, the problem of selecting the

facts which were important for the student to know presented

itself. These facts, the learning materials of the unit, are useful in

helping the student to an understanding of the major problems of

the topic, especially those which he encounters locally. They must

be so co-ordinated with related ideas that a widening vista of un-

explored knowledge appears as he follows his special interests.

For example, the objective "to learn how transportation devices

have removed economic barriers to the progress of civilization"

gathers in concepts such as the age-old barriers of mountains,

deserts, forests, rivers, and oceans; the gradual conquest of bar-

riers by the development of steamship, railroad, automobile, and

airplane; and the rise of world-markets. From this point the stu-

dent may investigate such current problems as the interrelation-

7 A sound film produced for use in junior high school social science by Erpi Pic-

ture Consultants, Inc.
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ships of cities and nations, the influence of tariff policies, and the

economic effects of various forms of transportation.

If the picture is to stimulate learning in a very real sense, it

must originate from a background of organized instructional ma-

terials. It requires as a foundation a teaching outline which uni-

fies important objectives, factual material, and learning activities.

The unit of instruction lends itself admirably to the talking-

picture project. A concise definition8 of the unit regards it as "any
division of subject matter, large or small, that, when mastered,

gives one insight into, appreciation of, or mastery over some as-

pect of life." Note the organization of subject matter which is

implied here. It is this that makes the unit of instruction so useful

in its dual role of picture-continuity background and study guide.

When the picture is being used in the classroom, the unit of in-

struction orients the area of study in such a manner that the

teacher can guide the student in making the most helpful ap-

proach. It is not a lengthy textbook presentation of statistics or

dates or abstract generalizations; it is the teaching equivalent of a

life-experience, one which capitalizes learning curiosity, acquired

knowledge, and environmental needs. Thus the unit of instruc-

tion is the vehicle by which the talking picture is first developed

and later supplemented to advantage in the classroom.

At this stage in the development of the talking picture, the re-

search specialist, guided by the survey previously described, pre-

pares the unit of instruction just as though he were a teacher or-

ganizing a vivid learning experience for his class. He selects the

main theme about which the whole study will center. He sets up
the general objectives which the study of the unit is to achieve.

He chooses specific objectives detailed facts, skills, attitudes,

and appreciations. He writes an overview, a summary of the ideas

which give the student a perspective of the unit. He suggests

learning activities, such as the making of special maps or charts,

visits to local centers of interest, the preparation of exhibits, and

the collection of notebook material. He collects the subject-mat-

ter content of the unit, organizing all the pertinent facts in a com-

8 W. C. Ruediger, "The Learning Unit," School Review, XL (March, 1932), 1 76-81 .
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pact presentation. He lists desirable outcomes of the unit, specific

achievements by which the teacher or the students themselves can

measure the learning which has taken place. He collects a list of

helpful books for study references for the teacher as well as for

the students. In this way the teaching material which will be of

prime importance in the classroom use of the talking picture itself

is brought together in the unit of instruction.

EXCERPTS FROM TYPICAL UNITS OF INSTRUCTION
FOR TALKING PICTURES

The nature of the unit of instruction, as developed for this dual

purpose, may be seen in the abbreviated illustrations reproduced

here. From each of the main divisions objectives, overview, sug-

gested activities, content, outcomes, and bibliography certain

portions have been selected to give a general idea of the whole

structure. The first illustration is adapted from the unit of in-

struction
'

'Transportation," a junior high school study prepared

in connection with the sound picture The Development of Trans-

portation. Nature study in the elementary school is the field of

the second illustration. The abstract is taken from the unit

"Flowers: Parts and Functions," prepared in connection with the

sound picture Flowers at Work.

TRANSPORTATION"

(An excerpt of each division of the unit is reproduced here)

I. Specific objectives

1. To acquire knowledge of the development of transportation devices.

2. To appreciate man's inventive efforts to improve his environment.

3. To learn about ways in which transportation has influenced social

relationships and activities.

4. To understand the importance of transportation to industry and

trade.

5. To consider the question of how present and future changes in trans-

portation may affect our lives.

9 Prepared by H. A. Gray of the Educational Research Staff, Erpi Picture Con-

sultants, Inc., New York City, 1931.
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II. Introducing the unit

The aim of the teacher at this point should be to arouse in the mind

of the student the importance of transportation in his life, and to show

how directly, or otherwise, it has affected all human activity.

1. Could we begin our school or business day without the aid of trans-

portation?

2. What would happen if the world's transportation systems were sud-

denly stopped?

Overview. Since the dawn of history, man has been dependent upon
various kinds of transportation devices to carry on his many activities.

Transportation figured largely in the lives of the primitive peoples. By
means of it one tribe became acquainted with the people and products
of another region, thus establishing social and economic relations. Man
has since brought the world into close relationship by binding it together

with girths of iron and steel.

By creating new conditions in society, transportation has influenced

education; made social intercourse easier; increased the ability of the

world to support a larger population; raised the standard of living; and

has become a factor in the development of the world's political institu-

tions by binding parts of nations together so that governments might
function. It has had a prominent role in all wealth-getting, wealth-

producing activities of man by making land valuable, labor profitable,

and capital active. It is, and has been, a prime essential to the progress

of every civilization.

III. Content

1. The development of land transportation devices.

2. Means of water transportation.

3. Air transportation.

4. The elimination of natural barriers to world-intercourse.

5. The lowering of economic barriers to world-progress.

6. The reduction of misunderstanding and strangeness.

7. The influence of transportation on social activities: (a) education,

(b) social intercourse, (c) higher standards of living, (d) government.

IV. Suggested learning activities

1. Drawing and collecting pictures, charts, and graphs portraying peri-

odical progress in transportation.

2. Contrasting the number of man-power transportation tasks of primi-

tive times with the number similarly carried on in the world today.

3. Writing a source theme depicting life and travel on America's early

canals.
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4. Writing and producing a short play on the hardships of travel in

colonial times as contrasted to present-day accommodations.

5. Establishing a travel library.

V. Outcomes

1 . The mastery of sufficient transportation concepts to give an under-

standing of its present significance in social and economic activity.

2. A realization of the new social problems arising from linking together
the peoples of the world.

3. An appreciation of future problems in transportation as the machine

age grows more complex.

VI. Bibliography

[References for the teacher and for the student.]

FLOWERS: PARTS AND FUNCTIONS10

(An excerpt of each division of the unit is reproduced here)

I. Specific objectives

The following objectives indicate the goals toward which the teacher

should guide her pupils. These objectives reflect the results of the pre-

liminary research in elementary-science and nature-study education.

The list may be readily modified to suit special groups.

1. To understand the reproductive function of flowers.

2. To be able to identify the four parts of a complete flower.

3. To appreciate the processes of pollination and fertilization.

4. To appreciate the mutual benefits of the association between flowers

and insects.

5. To appreciate the interrelation of plants' parts and the functions of

each root, stem, leaves, and flower.

II. Overview

The living world is divided into the plant kingdom and the animal

kingdom, but the lower forms in both groups are difficult to classify.

In all forms the association and interdependence between the two

groups are very close since animals directly or indirectly depend on

plants for food, while animals in return aid in the propagation of plants

by carrying pollen from one flower to another, or by carrying the

ripened seeds to new regions.

The more highly developed plants have a special reproductive organ
the flower. In the flowering plants the various parts of the plant have

10
Prepared by Melvin Brodshaug, educational research associate of Erpi Picture

Consultants, Inc., in collaboration with Clyde Fisher, curator of university, college,

and adult education, American Museum of Natural History.
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specialized functions. The roots serve as an anchor for the plant and

absorb water and its dissolved minerals. The stem supports the leaves

and exposes them to sunlight. It also serves as a transportation chan-

nel, since it carries water and minerals from the root to the leaves, and

transports foods from the leaves to all parts of the plant. The leaves

with the aid of sunlight convert water, minerals, and carbon dioxide

into plant foods. The flower produces seeds which in turn develop into

new plants.

The reproductive processes in flowering plants and mammals are

essentially the same. This fact may be discussed by the teacher when
the class is studying the physiology of flowers.

III. Suggested activities

1. Field trips: (a) collecting various flowers to be brought back to the

schoolroom for other projects; (b) examining the color and fragrance

of the various flowers
; (c) observing the conditions under which the

plant grows: soil (sandy or loam), light (in shade or open), elevation

(lowlands or highlands) ; (d) noting the difference between the flow-

ers pollinated by the wind and flowers pollinated by insects.

2. Classroom projects: Much of the work started while on the field

trip may be completed at leisure in the classroom.

a) Planting and caring for flowers in window boxes or school garden.

b) Mounting flowers gathered on the field trip.

c) Noting the difference in construction of various flowers in respect

to stamens, anthers, stigma, style, and petals.

d) Dissecting the various parts of the flower.

3. Making scrapbooks suggestions: (a) flower calendar of dates when

different flowers begin to bloom; (6) list of flowers that students can

identify; (c) water-color paintings of flowers; (d) original stories and

poems on flowers
; (e) list of composite flowers found in the neighbor-

hood.

4. Dramatization.

IV. Content [indicated here in topical outline form]

1. Sepals 6. Pollination and Fertilization

2. Petals 7. Composite Flowers

3. Stamens 8. Opening and Closing of Flowers

4. Pistil 9. Cultivation of Flowers

5. Seeds

V. Outcomes

The objectives of this unit have been attained if the pupils have

acquired: a knowledge of the function of the flower in reproduction;

an appreciation of the function of the petals, stamens, and pistil; an



BURNING PHOSPHORUS IN AIR-FILLED VESSEL

LECTURER: Here is a jar filled with air, and sealed by inversion in water.

Inside is this piece of phosphorus. The phosphorus, exposed to air, bursts

into flame. This illustrates one form of oxidation. As the phosphorus burns

the air volume decreases, and so we see the water rising until burning finally

stops. From Oxidation and Reduction.



REDUCTION or IRON ORE TO MOLTEN IRON

SPEAKER: A hot blast, rushing up from the bottom of the furnace, con-

verts the coke into the gas, carbon monoxide. This removes the oxygen from

the iron ore, reducing it to metallic iron. The continued, intense heat melts

the iron, which passes through to the bottom of the furnace and is drained

off. From Oxidation and Reduction.
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appreciation of the importance of the color and fragrance of flowers in

attracting insects; the ability to identify common wildflowers in the

neighborhood; and an appreciation of flowers as objects of beauty.

[Eleven other outcomes are listed in the unit.]

VI. Bibliography

[References for the teacher and references for the pupils.]

VII. Glossary [contains twenty-eight definitions]

Anther: The enlarged end or pollen-bearing part of the stamen.

Fertilization: The union of the male element of the pollen with the

female element or egg-cell of the ovule.

Nectar: Sugary substance produced in the corolla, or nectaries, which

is sought as food by many insects.

Stignta: The sticky top of the pistil on which the pollen collects.

PREPARING THE CONTINUITY FOR THE TALKING PICTURE

The final stage in the process of selecting elements for the pic-

ture has now been reached. In the unit of instruction an organized

body of teaching material has been drawn up. This material is to

be translated into an educational talking picture. This involves

preparing a scenario or continuity, which is simply a draft of the

screen and the sound content of the picture. The unit of instruc-

tion is analyzed to determine which important elements of sub-

ject matter the talking picture can present most effectively. With
this as a major criterion and with other standards" which have

been evolved to guide in selection, materials are chosen from the

unit of instruction and are brought together into a vivid, unified

continuity. Note here that ideas may often be presented by one

or more elements of the medium. For example, the idea may be

worked out in a screen setting, it may be explained in the speech,

or it may be presented in both ways. Natural sound must also be

considered.

The selection of methods for presenting subject matter in pic-

ture and sound requires careful attention. The problem of select-

ing these methods is not unlike that which confronts every teach-

er. Facts and ideas may be presented by means of illustrations or

printed matter; they may be presented in a lecture; they may be

" See chap, iv for a detailed presentation of these standards.
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worked out by the students in some form of laboratory method;

they may suggest solution in group activities or they may involve

mechanical or diagrammatical agencies for their clarification. The

optimum method will, of course, vary with the type of subject

matter, with the teaching purposes which are involved, and with

the type of students concerned. Every unit of subject matter re-

quires special consideration to insure the use of methods which

will result in the most appropriate handling of given materials in

a given situation.

The picture continuity provides the opportunity for an effec-

tive integration of visual and aural elements. In the first draft of

the continuity, materials are selected which will achieve the ob-

jectives established for the picture and which will enrich and sup-

plement the unit of instruction. In working over these materials,

scenes are created and reinforced with speech or natural sound so

that concepts are presented clearly and vividly. The research spe-

cialist confers from time to time with subject-matter specialists

to check upon the authenticity and relative importance of the

picture content. When the content has been set up and methods

of treating it in picture form have been outlined, the continuity

passes to the production specialist. The close co-operation be-

tween research and production specialists at every stage of the

technical picture-making process is described in the next chapter.

PREPARING THE STUDY GUIDE

After the sound picture is finished, printed supplementary ma-

terial is prepared to assist in making the picture most useful to

teachers and students. Some facts which are important to the

general attack upon the unit of study are not included in the

sound picture because they can be presented effectively in printed

form. Suggestions for using the picture are also helpful. In addi-

tion, a fairly complete picture description which reproduces the

speech section is valuable reference material. The unit of instruc-

tion, drawn up before the picture was made, provides the frame-

work for the learning situation in which the particular sound pic-

ture is to play an important part.
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At this stage, all written materials heretofore used are brought

together in the form of a study guide.
12 The study guide may be

prepared for the teacher, for the student, or for both. In any case,

it is important that the study guide should suggest a stimulating

attack upon the particular topic involved, with special considera-

tion given to the age-level of the learner. It cannot, of course, be

an arbitrary prescription of objectives, content, and methods;

rather, it should be a flexible guide which may be used to enrich

any teaching situation in which the sound picture is used.

An especially valuable feature of the study guide is the section

which gives a description of the film. In this page reproduced
from the study guide Oxidation and Reduction,

13
accompanying

the sound picture of the same name, the explanation of the picture

elements and the suggested activities given in the footnotes should

be noted.

(Cylinder of chlorine)

Chlorine21
gas as well as oxygen supports combustion.

(Copper foil)

If this metallic copper foil22

(Copper burning in chlorine)

is dropped into chlorine gas, it burns with a flash. Chlorine and other sub-

stances that support combustion are called "oxidizing agents."
2*

21 The activity of chlorine in supporting combustion may be easily demonstrated

by inserting a burning candle into pure chlorine. Similarly, the union of iron and sul-

phur may be demonstrated by mixing the two elements in a hard glass test tube and

heating the mixture until reaction starts. See any laboratory manual for the pro-

cedure.

22 Dutch metal (very thin copper foil) may be used to demonstrate the combus-

tion of copper in chlorine. Cf . this to the burning of phosphorus in air.

23 Substances which produce changes similar in their chemical nature to those

produced by oxygen are called "oxidizing agents." (See Schlesinger, pp. 262-66, for

an explanation in terms of the electronic theory. A list of oxidizing agents is given

on p. 177.)

12 See standards for the study guide, chap. iv.

'3 Oxidation and Reduction: A Study Guide, prepared by the Educational Research

Staff of Erpi Picture Consultants, Inc., in collaboration with Professor H. I. Schle-

singer and Professor H. B. Lemon of the University of Chicago (Chicago: Univer-

sity of Chicago Press, 1932).
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(Reducing apparatus)

But we must not overemphasize oxidation, for with every oxidizing reaction

there also occurs one of opposite character, reduction. In this tube

(Passing magnet over iron oxide)

I have placed iron oxide or iron rust.24 Note that it is not attracted by the

electromagnet which I am passing over it.25

34 If students perform the experiment of reducing iron with hydrogen, careful

supervision is required because of the danger of using hydrogen near an open flame.

2s The effect of a magnet on powdered iron and on iron oxide may easily be dem-

onstrated.

Throughout the manifold procedures by which the basic in-

structional materials are molded into their final dual forms, the

sound film and the study guide, the hand of the research specialist

is always evident. He makes the preliminary survey and discovers

valuable areas; within these he selects topics and objectives; he

prepares the unit of instruction, analyzes its materials, and con-

structs the sound-film continuity, maintaining contact at all times

with the subject-matter specialist. His responsibility for the edu-

cational sound film does not end here, however, for he will supervise

the educational aspects of the film constantly during technical

production. Upon its completion, he will devise tests by which

the teaching effectiveness of the sound picture may be measured

objectively.



CHAPTER III

TRANSLATING INSTRUCTIONAL MATERIALS
INTO TALKING FILMS

THE CONFERENCE METHOD

THE
evolution of the educational talking picture has been

accompanied by rapid and revolutionary changes in pro-

duction techniques. No longer does an individual edu-

cator "make a picture" entirely according to his own ideas. No
longer does a lone writer produce a scenario and expect it to be

translated into film just as he wrote it. No longer does a director

take a scenario script and interpret it as his own peculiar experi-

ence or capabilities may dictate. The new educational talking pic-

ture grows from start to finish as a result of research and confer-

ence; group judgment based upon objective considerations and

approved standards shapes its development. The building of the

new educational picture is marked by a close integration of the

work of research and production specialists, an integration which

insures the maximum contribution of each in attaining the edu-

cational objectives of the picture.

WRITING THE SCENARIO

The starting-point in actual picture-making is the scenario. In

chapter ii the many steps leading to the final selection of those

objectives and materials within the unit of instruction that have

been singled out for film presentation have been described. These

materials are assembled in outline form and the subject matter to

be included in the picture is presented. It is this outline that is

brought to the scenario conference as the fundamental basis of

the picture to be produced.
The educational-research specialist, concerned with the full at-

tainment of the teaching objectives, brings to the conference table

the subject-matter outline, supported by evidence from subject-

21
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matter surveys, by the authorities in the field, and by his knowl-

edge of educational method, standards, and requirements.
The production specialist, who is primarily concerned with the

full attainment of those objectives through a skilful use of the

motion picture, brings to the conference table his experience in

adapting subject matter to the screen, his growing knowledge of

the rapidly changing techniques in acoustics, sound-recording,

motion-picture photography, and laboratory methods; and his

facility for improvising devices for the simple exposition in film

form of concepts which in some cases may be rather difficult to

present.

These two types of specialists work together in the closest har-

mony to prepare the working scenario for the proposed picture.

Statement by statement, scene by scene, and even sound by

sound, the subject matter is analyzed, its elements evaluated, its

method of treatment determined, its order of presentation ap-

proved, and a record of the group judgment is written in accord-

ance with the accepted pattern for the building of an educational

talking film scenario. In deciding upon the approach and the

method of treatment, the scenario writers in conference consider

many forms which may be employed in the talking picture. The

subject matter may be presented by straight exposition. It may
need the historical approach. It may call for an adaptation of

dramatic form or include certain elements in a lighter vein. It

may be treated purely in a scientific manner without relief, or its

objectives may be reached indirectly by implication or suggestion,

devices being used which are seemingly somewhat removed from

the obvious method of treatment. Since each form involves a radi-

cally different plan and arrangement for production on the part of

the production specialist, it is important that his advice be given

weight at this stage of the work in order that full advantage may
be taken of all the production possibilities.

Technically, these main avenues of approach to the scenario

being built by the research and production specialists may be

used in many combinations that are inherent in this new type of

film. Coming up for consideration during the process of evolving
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a scenario are, among others, the lecture type of film with silent

or dialogue interpolations of significant scenes, the use of anima-

tion1
alone, or in combination with dramatic scenes and dialogue

with the addition of speech and sound at significant points, or

simply the use of complete action pictures with dialogue. Then,
of course, the use of slow motion,

2 time lapse,
3 color photography,

microphotography,
4 trick5 and miniature6

photography, in combi-

nation with music, dialogue, scored or
'

'dubbed on" sound effects7

will also be considered. The important contribution that is being

made by this new procedure is that the completed scenario repre-

sents the best judgment of a group of educational-research work-

ers and of technically trained production men and the full values

of the teaching objectives are reached through utilizing the best

devices that the talking film affords. Production research8 in the

evaluation of devices has already furnished the basis for helpful

conclusions and, as this work develops, it is destined to become

an increasingly useful guide in planning an educational picture.

The form that the written scenario takes varies somewhat, de-

1 Animation: Motion-picture photography of a series of drawings depicting move-

ment. It is secured by drawing separate phases of each movement and then photo-

graphing each drawing in its proper sequence on motion-picture film. One important

use of animated diagrams and drawings in educational talking pictures has been to

show processes such as the fertilization of flowers, the motion of molecules, and the

operation of the blast furnace.

2 Slow-motion photography: Motion pictures taken at a speed greater than that

at which they are to be exhibited, and hence appearing slower than normal when

projected at the usual rate.

3 Time-lapse photography: Motion pictures taken with appreciable lapses be-

tween exposures, and therefore showing the action at higher speed than normal when

projected at the usual rate.

" Microphotography: Photography through a microscope. This permits a large

screen picture of minute objects.

5 Trick photography: A general term applied to ingenious uses of the camera or

photographic processes which create desired illusions impossible or impracticable

with straight photography.
6 Miniature photography: The use of small-scale models instead of full-size sub-

jects, usually represented on the same scale as the latter.

7 Scored sound effects: Sounds added synthetically to a picture.

8 See description given in chap. v.
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pending upon the subject matter involved. Experience has shown,

however, that for clearness and facility of use during the produc-

tion process, the method of describing the sound elements and the

photographic scene elements in two vertical parallel columns is

desirable. In using this form, the time of presentation required

for each scene and the length of film needed can be estimated

fairly closely and indicated in the script.

The scenario, which has been jointly prepared and approved by
the scenario conference group, is presented to the educational ad-

visory staff and when their approval has been secured it becomes

the basic working plan for the new picture. Once the technical

scenario has been thoroughly revised and finally approved, the

producers endeavor to adhere to it rigidly.

Radical changes during production should never be attempted

without a careful review of the entire scenario and working plan,

in order that such changes may be closely integrated with the

content and the treatment of the film as a whole.

Picture-making is simple in its elements, but complex in its at-

tainment. Film production involves a thousand and one details,

and the careful execution of each detail by experienced men is the

only assurance there is that the sound film will eventually show

forth all that is contemplated in the scenario.

The work of producing educational sound pictures covers two

broad fields. A large proportion of the sound and scene sequences
9

is actually recorded and photographed at natural locations, that

is, in the field, in the laboratory, or in the classroom. Such sec-

tions are made just as they appear in actual life-situations and in

a very real sense the sound picture brings the world to the class-

room through its reproductions of study material that could not

readily be brought in any other way. Studies of minute organisms,

laboratory experiments, geographical, geological, and historical

locations are produced as they actually appear and it is the func-

tion of the production specialists to record them with fidelity.

Another large group of sound and scene sequences requires elabo-

9 Sequence: A number of scenes which form an uninterrupted period of motion-

picture action corresponding with the chapter in a book.
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rate preparation and painstaking production work. In this group

fall such sequences as require the use of a cast of actors, the build-

ing of models, and the reproduction of experiments and demon-

strations. In this group also animation and various other motion-

picture devices are freely used. These two aspects of production

cover the wide range of sound-picture-making as an art and as a

science, in which all of its possibilities are reviewed and, as fully

as possible, its potentialities are realized.

THE DIRECTOR AND THE PRODUCTION CREWS

It does not fall within the scope of this book to describe in de-

tail the highly technical work of the production specialist. It is

assumed that he is well grounded in the principles of direction,

acoustics, sound-recording, motion-picture photography, labora-

tory methods, film cutting and editing, and costs and production

management. A brief review of the production techniques in-

volved in making an educational picture will indicate how many
and varied are his opportunities to contribute to the educative

process through creative film artistry.

The supervising manager of the production process is the direc-

tor, and to him the various production crews look for their in-

structions in the making of the picture. Educational specialists

engaged in picture-making know from experience that in all of the

production operations best results are secured by referring sug-

gestions to the director. Any other practice leads to confusion.

The director is analogous to the translator or interpreter. Work-

ing in close co-operation with the educational specialist, he trans-

lates the ideas and thoughts embodied in the script into a true

picture presentation. He must use the efforts of his crew and as-

sistants as a painter would use his brush, blending them to the

harmonious formation of a perfect picture. Each studio crew has

its own specific duties. "Sets"10 are laid out by the set designer

but they are built by carpenters or "grips." They are painted by
scenic artists and are papered by wall-paperers. Furnishings,

books, tables, chairs, and hangings are handled by the property

10 Sets: Studio-built scenes.



26 THE EDUCATIONAL TALKING PICTURE

man. The various scenes are lighted by an electrician under the

direction of the cameraman who, in turn, is operating under the

director. Costumes are closely allied with "props,"
11

although

they are a separate responsibility. The makeup man
12 has his own

duties to perform as do the hairdresser and the wigman. The
sound crew works under the direction of the chief sound engineer,

whose duties may involve a careful series of tests to determine the

correct microphone placement, sound levels,
13 and acoustic

changes necessary before the picture is recorded. In planning the

picture it is therefore necessary for the director to lay out his work

remembering that he will have a number of small, separate crews

working under their own chiefs, each of whom looks to the direc-

tor for definite instructions (see Chart II).

THE WORKING CONTINUITY

The scenario which has been built up so carefully in order to

form a plan of the whole picture is the raw material for the work-

ing continuity. The scenario may call for from three to a hundred

specific scenes or sound sequences and may designate the use of

many forms of presentation. It is first broken into its elements

and then all of its units are regrouped into small working sections

so that each may be planned and produced separately, and later

reassembled. Good judgment and ingenuity at this initial stage

are essential.

In his analysis of the scenario, the director, with the help of the

educational specialist, plans for and checks each item of the work

so that no distracting element will intrude upon the picture and

so that all elements will be in conformity with the best teaching

practices. First, he usually separates the animation and trick pho-

tography sections from the rest of the script and plans for their

production separately. This is done in conference with the anima-

11
Props properties: Any objects portable in real life, such as furniture, to be

used in the scenes of the picture.

12 Makeup man: The expert who prepares and maintains for proper photographic

effect, by cosmetics or otherwise, the face, hands, and other exposed portions of the

body of the actor.

13 Sound level: The average volume and pitch of the sound to be recorded.
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tor, the director, the trick cameraman, and the educational-re-

search specialist who determine the necessary attention-focusing

devices, the exact film footage, and the nature and extent of de-

tail to be picturized in the animated sections. Animation is, in

most cases, a relatively slow, mechanical process which may in-

volve the making of several thousand separate drawings. It may
take considerably more time to produce them than it takes to

make all the actual photographic scenes in the picture. Since the

director plans his work so that all the scenes needed for any one

particular picture will be ready as nearly as possible at approxi-

mately the same time, he necessarily arranges for the animated

portions first.

The remaining sequences of the scenario are then divided into

several different sections, including exterior scenes at different

locations, interior scenes, studio material required, and scenes to

be secured from film libraries, news weeklies, and other sources.

Each of these sequences is then further subdivided into sound

sequences and silent sequences. The sound sequences in particular

require thoughtful analysis and planning and are given careful at-

tention to assure a quality of sound-recording that will approach

reality as accurately as possible.

Carefully worded descriptions of each scene and of all its ele-

ments are usually prepared by an efficient director and are of great

assistance to all persons engaged in production. This is done to

guarantee that all persons involved shall understand the objec-

tives and method of treatment of the film. In the case of the

sound and dialogue scenes, which are usually treated separately,

the action is timed by stop watch and a description of any neces-

sary mechanical sound effects which are to be made is carefully

prepared.

This reassembled scenario is re-written in the form of working

continuity sheets and is given to the various crews of production

men and women who are engaged in making the picture. Copies

are also supplied to the educational-research specialists who are

co-operating in the production process. It has been found good

practice to distribute these continuity sheets liberally to everyone
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concerned in the making of the picture. In any case, the photo-

graphic crew, the sound-recording crew, and the lighting crew

should never be overlooked. It is also good practice to see that

copies go to the carpentry, property, casting, and laboratory work-

ers involved.

LOCATIONS

One of the earliest moves that must be made by the director is

to select locations and to plan all the necessary operations that are

to take place at each one. The word "location" is generally used

in production work to refer to any particular scene that is to be

made away from the studio itself. There are two general types of

locations those that are to be selected to suit the specific needs

of the picture and those which perforce must be used. In the latter

classification come such locations as classrooms in actual opera-
tion. The majority of these rooms, of course, have not been built

for the purpose of making pictures, so that a considerable amount
of preliminary work is usually necessary to prepare them for the

photographing and sound-recording crews. Such a location is usu-

ally handicapped by lack of space, and a considerable amount of

planning is necessary to make it possible for the photographer to

secure a variety of camera angles. The room must be provided
with light and sound equipment. It may require acoustical treat-

ment to prevent echoes and muffled sounds and other undesirable

noises. All the apparatus to be used in the production of the pic-

ture must be arranged in such a way that it does not become a dis-

tracting element.

It is usually good practice, therefore, to have the electrician,

sound engineer, cameraman, and director inspect each location

carefully and to secure the approval of the educational specialist

on each location chosen. The electrician must be sure that his

power lines will carry sufficient load to supply the lights to be

used in photographing the various scenes. The soundman must be

sure that the room is sufficiently treated acoustically to produce

good natural sound. The director and cameraman must carefully

plot the various angles and focal lengths from which the scenes
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will be photographed, designate the placement of the equipment,

and, in general, plan the order of action and sequence of moves

from one position to the next. Finding the type of location wherein

it is necessary to have specific background, surroundings, and nat-

ural settings often takes weeks of search. Perhaps just the right

location is found and everything seems perfect until it is dis-

covered that it is too close to a high-tension wire which would in-

terfere with the proper operation of the sound apparatus. Per-

haps another location is too close to the main highway, aviation

field, factories, or to some producer of extraneous sounds, all of

which would reach the sensitive microphone of the sound engineer

and interfere with the recording production of a perfect "sound

track."14
Perhaps the picture calls for a historical background.

If this is the case, the location must show no signs of telephone

poles, wires, stucco and cement buildings, curbing, or other evi-

dence of modern civilization. If there is to be a prolonged stay at

the particular location selected, suitable accommodation for the

cast and working crews must be available within easy distance.

Arrangements must be made for transportation of the cast and

crew, equipment, properties, and lights to the location. If possi-

ble, facilities should be set up for reviewing the test pictures taken

at the location. All these moves are typical of the careful prepara-

tory work that is necessary before any actual photographing of

scenes or recording of sound can be accomplished.

In educational picture-making every detail must be planned in

advance, and every item must be checked off as ready before the

expensive work of recording sound and of photographing scenes

is started. Failure to bring to the location one small item that is

essential to the picture might cause hours of expensive delay, or

might lead to the use of a makeshift which would appear unsatis-

factory in the completed picture. The experienced director plans

his location work with extreme care and makes sure that every

possible contingency has been provided for before he gives the

J4 Sound-track: The true sound film, a narrow vertical strip on the left side of the

film. It is the photographic record of the accompanying sound, which is converted

in projection by the sound-reproducing equipment.
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word to proceed to the scene for sound-recording and photograph-

ing.
THE STUDIO

The arrangements for use of the studio and for planning the

work to be done there presents another problem that must be

solved in all its elements before actual picture-making starts.

The many moves that are necessary in planning for studio

scenes are not unlike those that have to be made at special loca-

tions, although, of course, a studio built specifically for picture-

making usually has available under one roof all the materials and

equipment that are needed to produce the picture and to record

the sound.

If there are sets to be built, as there usually are for interior

scenes, they are planned well in advance in conference with the

studio supervisor and sound-recording engineer. It has been found

that the proper construction of sets contributes materially to the

production of good sound quality, hence much more care is given

to this feature of picture-making than was formerly the case.

Consideration is given to the fact that various sets may be used in

combination, and that one set slightly changed may be adapted
for use in several widely separated scenes. The director, acting on

the advice and with the assistance of the educational specialist,

arranges for designing, building, and placing all the necessary

backgrounds and sets before he proceeds to other features of his

preliminary plans.

THE WORK OF THE DIRECTOR'S ASSISTANT

While the director has been making the arrangements for the

exterior and interior scenes, his assistant has not been idle. Pos-

sibly he has been searching the film libraries for certain special

scenes that will be "cut in" to the picture later. There are vari-

ous film libraries, containing millions of feet of film, to which every

corner of the earth has contributed its share. When such material

contributes specifically to the teaching objectives of the film, it

may be used to advantage. If the assistant is unsuccessful in find-

ing what is needed, such scenes will have to be taken during actual
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production. If he is successful, they will be approved by the di-

rector and educational specialist.

Possibly the assistant director has been arranging for the right

to use certain musical selections, for music which is not in the

public domain cannot be used in a film without permission of the

copyright owner. Possibly the assistant director has been having
certain costumes designed and produced. Possibly he has been

hunting for certain important articles, books, manuscripts, or

bric-a-brac needed as "props." There seem to be a thousand

things for the director's assistant to arrange, all within a few days,

and he is usually one of the busiest persons in the production

group. If, in addition, he is charged with the responsibility of

making up the cost estimates, arranging subcontracts for anima-

tion, trick photography, miniature work, "stills,"
15 and special

laboratory work, his life for a few days is a merry whirl of high-

pressure activities. His reports to the director will indicate how

far his part of the planning has proceeded.

PRODUCTION SCHEDULE

A "shooting schedule" is then drawn up. This is a schedule for

the sequences of scenes arranged as they are to be photographed
and recorded. The schedule very seldom follows the actual se-

quences as they are to appear in the finished picture. The deter-

mining factors here are which sets can follow each other with the

least amount of wasted time and construction and which scenes

present the same members of the cast, or use the same "props"

and backgrounds. The same process is followed in laying out the

exterior shots, when the relationship between different locations

has to be considered.

SELECTION OF THE CAST

If a cast is to be used in the picture, a call is now sent to the

various casting agencies or artists' representatives with a descrip-

Js Still: A photograph showing a single scene from the motion-picture action,

either made separately with "still" camera equipment or enlarged from the cinemat-

ographic film itself.



ENERGY TRANSFORMATION IN DYNAMITE EXPLOSION

SPEAKER: Sticks of dynamite, for example, contain a large amount of

chemical potential energy. This chemical energy is transformed into heat

energy when the dynamite is set off by an electric spark. The resulting sud-

den expansion of gases, the explosion, accomplishes work. From Energy and

Its Transformations.



EXPLANATION or PHENOMENON OF LIGHTNING

SPEAKER: .... This may result when the upper, negatively charged

part of a cloud is carried away by the wind and dissipated. Then the posi-

tive lower part produces induced negative electrification on nearby objects,

usually the tops of trees or buildings. With accumulations of a sufficiently

high density of charge, we have a lightning bolt. (Lightning discharge occurs.}

From Electrostatics.
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tion of the type of characters desired and the part which each is

to play in the picture. The different applicants are interviewed

by the director, who first makes tentative selections, and then the

final selection after conference with the educational specialist.

The selection of characters is a very important part of the educa-

tional picture as the appearance and manner of one of the actors,

if not in complete keeping with his part, can be so distracting as

to destroy the entire teaching value of the scenes in which he ap-

pears. On the other hand, his appearance and vocal accomplish-
ments may add immeasurably to the effectiveness of the picture.

If minors are to be used, signed releases from guardians giving the

right to use their pictures are secured and filed with the produc-
tion records.

REHEARSALS

After selection, the cast is notified of the date for rehearsals.

In making educational pictures rehearsals may be held in class-

rooms, offices, rehearsal halls, or in the studio itself, according to

the nature of the picture. Owing to the fact that there are no dis-

tracting noises, such as building of sets, arranging of lights and

equipment, the rehearsal hall is usually desirable. Each member
of the cast is furnished with a copy of the script and is expected to

appear at rehearsal with his lines completely memorized. The la-

bor of rehearsing lines often falls to the assistant director, who re-

lieves the director of the necessity of concentrating on purely

preliminary details.

CAMERA ANGLES

The director and cameraman or cameramen, according to the

number of cameras to be used, now go into conference and plot

what they consider to be the best camera angles for presenting

each particular scene. This preliminary planning eliminates much
waste of time after the crew is assembled on the set. Their con-

clusions are discussed with the educational specialist in order that

he may contribute anything that will add to the teaching value

of the film.
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FILMING AND RECORDING

After final rehearsals, the actual photographing of the scenes

and the recording of the sound may be undertaken. The crew

consists of the director, the head cameraman, the chief sound-

recording engineer, the chief electrician, the property man, and

the studio supervisor. Of course, each has his own assistants to

carry out his orders. The educational-research specialist is pres-

ent in his advisory capacity. The work on scene after scene pro-

ceeds until all those required by the script are photographed and

recorded in sound. (See Charts III and IV.)

After the taking of each scene the director carefully checks

with the sound-recording engineer and his cameraman to see if

everything was satisfactory in their special fields; if it was, the

scene is so marked and work proceeds to the next listed in the

production plan.

As scenes are taken each day they are rushed immediately to

the laboratory for developing and printing and are shipped back

for projection so that they can be reviewed by the director and his

crew and the educational specialist to see if they are entirely satis-

factory. A set is never taken down until these "rushes" are re-

viewed, for it is very costly to rebuild sets if retakes are necessary.

THE FILM LABORATORY

The modern film laboratory is a very important unit in the pro-

duction of educational pictures. Film is delicate, sensitive materi-

al and as the picture is magnified many times on the screen, any
mark or particle of dirt is correspondingly magnified. A scratch

produced by a pin when thrown upon the screen will look like a

small river. A particle of dust might completely obscure the face

of one of the characters.

Undeveloped film is extremely sensitive to light. It must be

opened in the dark under a red light or, if it is panchromatic stock,

under a green light, and then placed in the developing machine.

Under no circumstances should undeveloped film be opened in
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white light. The developing machine is so designed that the film

is developed, fixed, washed, and dried in one continuous process

which is perfectly timed. The negative is then assembled in rolls

for printing. The workers always wear gloves as the slightest fin-

ger mark or stain will mar the negative. After the print is de-

veloped and dried, it is viewed for possible corrections that is,

for light changes in one scene or another which do not match the

rest of the picture.

CUTTING AND EDITING

When the entire picture has been developed, the film is assem-

bled roughly in the order of the continuity and reviewed by the

director, the educational specialist, and a cutter or editor. Selec-

tions of what is considered the best of each scene are made; the

proper sequences for long shots, medium shots, and close-ups are

indicated; and the places where animation or "library" material

is to be inserted are marked. The film editor then retires to his

studio with all the material, including a complete copy of the

scenario. When he returns, he brings with him the completed pic-

ture ready for review by the production and research specialists

and the educational authorities sponsoring the new production.

TYPES OF FILM STOCK

Upon the approval of the production the negative is prepared

for storage at a reliable film laboratory and copies or prints are

made from it for release to schools. The prints made for educa-

tional use in the regular standard size and in the i6-mm. size are

invariably of non-inflammable or "safety" stock and may be used

on sound systems without fire hazard. They are also usually

"processed," that is, the sprocket holes are impregnated with a

wax composition that improves their durability.

TRAINING AND CO-OPERATION NEEDED IN PRODUCTION

The foregoing description of a few of the many moves taken by
the production and research specialists in producing a typical

educational picture indicates how important it is that such work
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be handled only by men experienced in picture-making and by
educational-research specialists trained in this new field. Thus,
the making of an educational talking picture involves organiza-

tion and a code of practice which demand the closest form of

co-operation between these two types of specialists, whose back-

ground, experience, and point of view are so dissimilar and yet

whose contributions to the making of an educational picture must

fuse into a harmonious whole.



CHAPTER IV

STANDARDS OF EXCELLENCE

STANDARDS FOR PICTURE SELECTION

WE
HAVE noted that in the picture-making process

standards are applied at various stages. These stand-

ards form a pattern of guiding principles which help to

shape the raw materials of subject-matter content into a vital

learning experience. Their usefulness, however, extends to picture
selection as well as to picture production. Just as a prospective

purchaser examines a new house in terms of those principles of

utility, comfort, and taste which were used by the architect in

designing the building, so the educator selecting sound pictures

may employ as a general rating system the criteria which guided
their production.

ORIGIN AND REFINEMENT OF THE STANDARDS

Before the first instructional sound films were produced, cri-

teria fundamental both to educational method and to sound-film

treatment were formulated. Accepted principles of teaching were

thoroughly analyzed for light upon the instructional problems en-

countered. The fertile possibilities of photographic composition
and sound-recording were explored to discover effective teaching
devices. The purpose of these investigations was to make the flex-

ible medium of the sound film a vehicle for master-teaching in the

classroom.

Experimentation in the production of educational talking pic-

tures revealed gaps in the early standards; it was necessary con-

tinually to revise, to expand, and to add new ideas. The sound

film has been no exception to the general rule that the develop-
ment of every scientific instrument is an evolutionary process, a

process characterized by a certain amount of trial and error and

by the gradual crystallization of techniques the worth of which

39
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has been proved. In this case, however, the application of accepted

teaching methods and the program of testing in the proving-ground
of the classroom have tended to reduce trial and error to a mini-

mum.

APPLICATION TO PICTURE PRODUCTION

Note in what respects these criteria have affected the progress
of the educational sound film. They have constituted a written

history of those methods which experience and research have

proved desirable, a history which guarantees that mistakes will

not be repeated and that promising discoveries will be capitalized.

Their use in check-list form has invited the participation of group

judgment and a mode of procedure which eliminates errors and

which stimulates new points of departure for progress. They have

automatically placed first things first, preventing the instructional

aims of the picture from disappearing in a jumble of subject-mat-

ter details.

The manner of applying these guiding principles in production
has also been important. Injudiciously used they might have be-

come a casting-block from which appeared stereotyped pictures

molded in monotonous regularity. It has been necessary to hold

in mind the fact that these criteria are only a general pattern for

the picture, to be embellished by original and artistic expression

according to the demands of the subject matter and the teaching

situation. Accordingly, the standards have been considered flex-

ible, so that a wealth of technical devices and teaching methods

might be brought to the problem of presenting a given topic.

Experimental research has already revealed objective evidence

concerning the value of certain picture-composition techniques.

A continuing research program will discover more about the reac-

tion to sound films of the students in the elementary school, the

junior high school, the senior high school, and the college. We
need to know what methods of presentation permit the greatest

understanding at the various grade levels. We need to know what

types of sound and screen devices possess the greatest interest for

the child, for the adolescent, and for the adult. We need to have
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objective evidence concerning the best way of presenting various

types of subject matter. We need more research showing how to

select and interweave picture elements so as to secure those in-

tangibles of learning which only refined testing instruments are

able to reveal.

APPLICATION TO PICTURE SELECTION

Now that we have considered these criteria as an aid to produc-

tion, let us consider their contribution to the task of selecting

completed pictures. The administrator, confronted with the prob-

lem of selecting school supplies and equipment, analyzes his needs

and draws up standards to guide his purchasing. He does this be-

cause he knows from experience that any other basis of selection

will prove highly unsatisfactory. The application of standards is

even more essential in the selection and purchase of sound pic-

tures. If sound films are to render a maximum service in the edu-

cational program of any community, their content, treatment,

and general quality must satisfy the requirements which operate

in the local system. The policy of purchasing only from a cata-

logue or after a casual preview will tend to accumulate picture

subjects which may not be readily adjustable to local needs.

Therefore, when the advisory committee (see chap, viii, Chart

XIII) meets to review sound pictures requisitioned for purchase,

it should have the advantage of some rating device 1 which will

isolate picture elements for careful study. The general standards

reproduced in this chapter will suggest points for consideration

which might otherwise escape attention. As the local department
of audio-visual instruction gains in experience, it will probably

formulate its own check-list for picture selection. The criteria

given in this chapter will serve as a basis from which standards

may be developed to conform with local needs.

METHODS OF RATING

The application of standards in rating a sound film is necessari-

ly a matter of judgment. The question of the relative teaching

1 See check-list for evaluating educational talking pictures, Appendix, p. 204.
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value of a specific film may involve considerable discussion, no

matter how many teaching principles are applied as a check.

Selection, then, is a task which calls for group judgment. Further-

more, it is very important that before arriving at a final rating,

each reviewer should be familiar with the picture and with the

unit of instruction upon which it is based. Several projections

will be necessary to achieve this familiarity. Members of the ad-

visory committee must also pass judgment upon the degree to

which the picture is adapted to their local educational program.

Therefore, as part of the yardstick of standards which they apply
to the film, there should be a section made up of the local policy

for the audio-visual instruction program. The reviewing body will

need to have a common set of standards in mind before starting to

evaluate any sound film.

STANDARDS FOR EDUCATIONAL TALKING PICTURES

Objectives. It is assumed that certain objectives have governed

the preparation of each picture. Knowing the importance of ob-

jectives as a controlling factor in any teaching situation, the re-

viewer will find it profitable to begin by analyzing the purposes

of the picture.
2 He should ask himself if the picture reveals its

purposes so clearly that they may be easily recognized by the in-

tended audience, so clearly that they aid in interpreting the con-

tent of the film. It is important also to analyze the objectives in

terms of their validity : whether they deal with problems genuine

to the learner and whether they are acceptable for the grade for

which the picture has been designed. As regards scope, the objec-

tives which the picture aims to achieve should be broad enough to

insure a rich learning experience. The objectives will be faulty,

however, if they are not sufficiently limited to permit thorough

treatment within the length of the film.

Content. The reviewer ought first to evaluate the content of

the educational talking picture without regard to its method of

development. He must bear in mind that subject matter may be

3 In many cases the picture objectives will be stated or implied in supplementary

materials accompanying the picture.
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presented either by sound or by screen, although preferably by
both. It should also be remembered that sometimes only those

elements of a fact or process which are essential to the specific

purposes of the picture are given, although related ideas or proc-

esses may be implied. It is well, therefore, to study the picture

continuity before projection, in order to become acquainted with

the range of content which has been organized for presentation in

the sound picture.

The content of the sound picture should be adapted to the ob-

jectives, to representative courses of study, and to the medium it-

self. All the materials of the picture must contribute to the at-

tainment of the objectives. Any part which detracts from unity

or which weakens the emphasis on important concepts must be

considered extraneous. If the content has been well selected, the

picture will be found readily adaptable to local courses of study
a fundamental measure of usefulness. Picture materials should

meet student needs as data for problem-solving or as new impres-

sions for developing appreciations. The reviewer should question

the subject matter in terms of its probable interest for students

at the particular school level toward which the picture is directed.

The subject matter of a picture designed primarily as an instruc-

tional medium will be free from propaganda unless it is intended

to present frankly a special point of view which possesses educa-

tional value.

From the standpoint of economy, it will be of interest to ascer-

tain whether or not the materials of the picture are those which

the talking picture as a medium of instruction is best qualified to

present. Obviously, there would be no point in acquiring a sound

picture the content of which amounted to little more than a well-

illustrated textbook or a glorified lantern-slide presentation. If

the facilities of the medium have been utilized fully, the content

of the picture will include those classroom materials which this de-

vice can present more vividly, more meaningfully, or more effi-

ciently than could the teacher using any other method at his ready

command, and those extra-classroom materials from the world at

large which the sound film brings so effectively to the student's
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attention. In a well-prepared sound film, materials which do not

meet this criterion will be limited to those essential for continuity

of thought or special emphasis.

The reviewer will wish to be satisfied as to the accuracy of the

subject matter presented. In each scene the reproduction of both

visual and auditory elements must be authentic. Moreover, an

accurate impression of a whole topic can come only from a bal-

anced presentation, in which minor topics are subordinated and

major topics are duly emphasized.
The completeness of the subject matter is a point which merits

some discussion here. In a one-reel talking picture, it is obvious

that the materials selected will represent only a small proportion

of those which were available for use. The stimulating force of the

sound picture occurs largely in its ability to feature important
elements in a carefully determined sequence. The reviewer should

ask himself, therefore, when evaluating this point, whether or not

the subject matter includes all the important ideas necessary for a

proper understanding of the predetermined objectives. Complete-
ness also requires an adequate number of subtopics illuminating

the major concepts of the picture.

Development of content. It is important that the method of

treatment should provide a unified, understandable, and forceful

presentation. The unity of the presentation will be evidenced by
the impression which the observer retains a logically organized

treatment or a confused assortment of details.

The introduction of the educational talking picture merits spe-

cial consideration since it helps to mold the attitude with which

the observer views the whole picture. Here the purposes of the

picture should be clearly set forth, so that he starts with some

idea of the general pattern. The introduction need not be long or

complicated. Rather, it should focus attention upon the theme

of the picture. The conclusion is also an important feature of the

educational talking picture. It provides an opportunity for re-

capitulating major ideas which have been presented. The conclu-

sion may also indicate or stimulate desirable further learning.

Between the introduction and the conclusion, proper sequence
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of thought dictates that each concept fit naturally with that which

precedes and that which follows. In the order of best learning,

each scene builds up a new idea or an expansion of a preceding

idea, so that the general theme of the picture gradually unfolds.

Such a treatment results in a smooth transition from one scene to

the next.

The sound and the screen components of a picture should be

unified in each scene. For example, the effect of having an unseen

speaker talking about some idea while unrelated scenes appear on

the screen is unfortunate, to say the least. The sound picture in

this respect is much more complex than the silent film and its very

power to provide a reinforced stimulus requires skilful integration

of the two components, sight and sound.

The extent to which the intended audience may be expected to

understand the picture is a matter which deserves the careful at-

tention of the reviewer. A sound picture produced for a certain

age-level must be adjusted to the student's comprehension at that

level. This understanding is also conditioned by the length of the

film; this, in turn, depends on the material involved and the age-

level for which the picture is designed. A purely expository sub-

ject, usually concentrated in form, imposes a burden upon atten-

tion and, therefore, does not lend itself to presentation over a long

period. Experience has indicated that pictures of this type for the

elementary level should be limited to one ten-minute reel and, for

the adult level, to two ten-minute reels. Pictures of a more dra-

matic nature may be longer according to the sustained interest

capacity of the prospective audience. The force of the presenta-
tion will be minimized if individual scenes and sequences are al-

lowed to drag on after they have been developed adequately. The

length of time each scene remains on the screen should insure

comprehension without loss of interest.

The sound component of the film plays an important part in

comprehension, since the speech or other sound must itself be

clearly understood in order to make the presentation readily in-

telligible. The reviewer will want to make certain that the vo-

cabulary is familiar to the prospective audience. Technical terms
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when introduced should be explained clearly, either by speech, by

picture, or by both. Pronunciation must follow the most authori-

tative standard. The enunciation ought to be so clear and distinct

that no word is lost, as the loss of a keyword or phrase may de-

stroy the effect toward which the entire picture is aiming. The

proper rate of speaking will permit understanding and identifica-

tion of the appropriate picture elements without minimizing dra-

matic values.

The illustrations used in a film should add materially to the ease

of understanding. Complex concepts ought to be illustrated by

examples associated with the student's past experience. For in-

stance, time-lapse photography (the screen presentation in a few

seconds of that which actually consumes a much longer period of

time) may be made more meaningful to the observer if a reference-

point device such as a clock dial appears in the scene. These

reference-point devices are valuable in clarifying relationships of

size and space as well as those of time. A very useful form of illus-

tration in the lecture type of picture is the interpolated scene

which dramatizes the speaker's idea in a life-situation. Such

scenes should represent important points; they should be appro-

priate, suitably varied, and keyed to the proper dramatic level.

Emphasis, like unity and comprehensibility, is an important

quality in any educational talking picture. If the resources of the

medium are utilized artistically, the pictorial elements will be

selected and presented for dramatic value, while the integrated

speech or sound will be characterized by a deftness of phrasing

and dramatic power which capture the observer's attention. Ma-

terials ought to be dramatic in their order of importance and the

dramatic qualities of the entire picture should sustain, rather than

detract from, interest in the instructional element. If the speaker

is unseen, his choice of words, his enunciation, and the use of at-

tention-directing devices should create the feeling that he is actu-

ally in the picture and talking intimately with the audience.

Proper emphasis is secured in part through the skilful use of

repetition. Ideas to be remembered will, therefore, be brought out

several times, in a varied context. For example, a scene which
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shows another aspect of an important topic already treated may
be associated with the preceding aspect by "flashbacks"3 or by
direct reference in the speech. The summary, as previously point-
ed out, presents an excellent opportunity for employing repetition.

Emphasis is lost, however, whenever the repetition is monotonous
or overdone.

Attention-directing devices, such as the arrow, the pointer, the

circle, the moving dot, and others, should be utilized on the screen

whenever there is a possibility that an important point might
otherwise fail to receive sufficient emphasis. Similarly, the atten-

tion of the observer may be directed to the speech component by
accent or by the use of focusing imperatives. Any effort to direct

attention ought to be unobtrusive. It should accentuate the point
rather than detract from it. The placement of the important ideas

in the picture is another factor which makes for emphasis. An

important idea will stand out only when it is not overshadowed

by other points which demand the observer's attention.

Technical audio-visual elements. Not only are the instructional

aspects of the picture important for consideration, but the re-

viewer needs also to scrutinize the technical excellence of the

sound picture. Now that the student has become used to a high
standard of technical excellence in theatrical pictures, anything
below the same standard in a school film may invite his ridicule.

Even the child in the elementary school is a keen critic of techni-

cal matters and, although he may not be able to analyze the cause

of the imperfections, he notes their results. As a general criterion,

the technical aspects of the educational talking picture should ap-

proximate the best theatrical standards.

In the photographic treatment sharp definition, steadiness, and

good lighting are qualities which contribute both to the picture's

teaching effectiveness and to the comfort of the observer. Objects
which are presented for close study on the screen ought to be de-

fined in sharp relief whenever the nature of the material permits
it. It should be noted that sometimes the camera is purposely
focused on objects in the foreground in order to command the

3 The repetition of part of a scene previously shown.
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observer's attention, leaving the background more or less indis-

tinct so that it will not intrude upon consciousness. The lighting

must permit the observer to perceive each scene clearly and easily ;

it should produce a pleasing effect which emphasizes the principal

features in each scene. The quality of the lighting is not to be

confused with the lightness or darkness of the picture print. If

the entire picture is too light or too dark, a better print can prob-

ably be secured from the distributor.

Camera position, which involves both the angle and the dis-

tance from which the picture is taken, is one of the controlling

features in the effectiveness of the picture. One of the motion

picture's chief advantages is that the camera can place the observ-

er in the most desirable position for the study of the subject. Ex-

perimentation
4 with educational talking pictures has clearly dem-

onstrated the importance of the close-up as a means of securing

real learning. When an object or a process is being depicted on

the screen, the observer should feel that he has a view equal, if not

superior, to that which would be possible if he were to examine the

actual object or process from the most advantageous position.

The composition or grouping of objects and persons in each

scene ought to be pleasing and harmonious. Unimportant ele-

ments of the scene must be subordinated, so that the principal

elements will receive their proper emphasis.

In evaluating the treatment of sound materials, the reviewer

deals both with natural sound, such as the sound which is charac-

teristic of certain actions, like the sound of a moving train, and

with speech or other sound which has been overlaid on the picture.

The success of the talking picture depends largely upon the faith-

fulness with which it presents its subject. It is, therefore, very

important that the sound components selected for their inherent

contribution to the subject be recorded naturally. Noises acci-

dentally recorded during production, that is, sounds extraneous

to the theme of the picture, have no place in good production.

The volume with which the sound is recorded ought to be appro-

priate in each scene, with no unnecessary outbursts or unnatural

4 See chap. v.



STRANGE Music SYMBOLS BECOME FAMILIAR

SONGMAN (turning as if to audience) : Now, let's all sing it : Jack and Jill,

the elf band, and all you people; will you help us? You will? That's fine! (He

turns, looks off-stage, waves his hand, and turns again to audience with hand up-

lifted.) Now! Ready! Sing! (At his signal the elf band plays and all sing.).

From Jack and Jill in Songland.



CLOSE VIEW or TYMPANI

SPEAKER: The percussion instruments most necessary to a symphony
orchestra are the tympani, or kettledrums, made of copper. The tympani

originated in Turkey. Each one has a definite pitch and is tuned to the com-

position. (Performer and off-stage orchestra play "Coronation March" by

Meyerbeer.}. From The Percussion Group.
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variations in the sound level. Perfect synchronization of sound

and pictorial elements is imperative.

Some educational talking pictures require a cast of characters.

The care with which the various members have been selected con-

tributes largely to the picture's effectiveness . The personal char-

acteristics of each actor should be appropriate for the portrayal

of the character for which he has been selected. Any peculiarity

of speech or mannerism is useful only when it fills a special need

in the picture. Naturally, every actor ought to be well qualified

with respect to technical ability. In the case of pictures which

feature principals who are expert in fields other than acting, such

as teacher-training pictures, this standard may be considered as

achieved if the picture successfully reflects their personalities.

The teachers who appear in talking pictures should represent the

best teaching qualities. The quality of the speaker's voice is such

an important feature that it should be given special consideration

in judging a picture. It should be clear and natural as well as

convincing, pleasing, and not overdramatic. The use of accurate

English should be an unvarying standard.

Contribution to other curriculum materials. The talking picture

has exceptional facilities for extending the range of the subject

matter which it presents. The contribution of the medium is in-

creased when the picture indicates points of connection with other

important ideas in the same subject-matter field and in related

fields. The reviewer may note, after observing the picture, those

points which would stimulate him to extend his knowledge of the

materials presented. This integration of subject matter should be

skilfully done so that no artificial co-ordination intrudes itself.

Through comparison and illustration the sound film may be made

the means of illuminating a broad area beyond the boundaries of

the immediate objectives.

General effectiveness. One of the lasting impressions gained

from observing a talking picture is that of its general effectiveness.

If this impression is good, it condones much in the way of faulty

technique on specific elements; if the general impression is poor,

it destroys much of the excellence which individual scenes might
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have possessed. General effectiveness can be evaluated only in

terms of the total picture, not in terms of a summation of indi-

vidual items. Part of the general impression will concern the

teaching value of the sound picture. An excellent educational

talking picture leaves the reviewer with the feeling that the film

presentation has been a comprehensively taught lesson, valuable

in content and masterfully presented. General effectiveness is re-

vealed in the picture's contribution to immediate learnings, in its

success in compelling emotional and mental participation, and in

the extent to which it encourages the learner to discover more

about the subject.

In considering artistic values, the picture as a whole should im-

press the observer as one in which the artistry of the presentation

has led to a new appreciation of the central theme. The observer

ought to be conscious of a vivid, rich, and satisfying experience.

STANDARDS FOR THE STUDY GUIDE

The idea of the study guide for use with visual materials is not

new; many silent films have been supplemented by these aids.

But the idea of a study guide which presents a complete, flexible,

and illuminating body of instructional materials5 so rich in con-

tent that it could serve as the foundation for a talking picture is

novel. The usefulness of the guide is enhanced when it is so ar-

ranged that it can be utilized by both teacher and student.

In the case of the educational talking picture, it was early rec-

ognized that the success of the medium in the classroom would be

multiplied many times if the teacher had at his command materi-

als which would assist him in exploring the fertile resources of

each sound-picture subject. Unless a teacher possesses more than

average initiative and creative ability, his use of the sound pic-

ture without the study guide is likely to be limited by his custom-

ary routine in dealing with the subject matter represented by the

picture. A good talking picture is made still more useful by an

excellent study guide since the latter reveals in the objectives,

method, and content which it outlines for the unit, the contribu-

s See chaps, ii and vii.
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tion of the picture in a variety of learning situations. Therefore,

the reviewer should evaluate the study guide not only for the

light it sheds upon the picture, but for the way in which it aids in

securing maximum learning from the talking picture unit of work.

Standards for the study guide are presented here for the conven-

ience of readers interested in reviewing such supplementary ma-
terials and also for those interested in developing instructional

materials for other units of work.

Research background. The reviewer will first desire to know

something about the validity of the whole manual; whether it has

been based upon a comprehensive study of the subject-matter

field and of educational method, or whether it is only a miscel-

laneous collection of subject-matter content. The unit of instruc-

tion in the study guide must represent a vital part of the course of

study to which it pertains. It should result from a scientific anal-

ysis of best current practice, significant trends, and the judgment
of curriculum experts. An analysis of leading courses of study
should have been conducted to determine the general objectives

and the subject-matter topics which have been accepted as desira-

ble for the particular unit. Evidence that this general standard has

been met may be given in the manual by references to the findings

of the basic survey. The scope of the basic study will also appear
in the series of talking pictures to which the particular unit is re-

lated. The contribution of an isolated picture unit is likely to be

limited in most cases. The manual should give a complete list of

the series of units as evidence that this standard has been met.

The methods suggested in the manual for utilizing the picture

and developing the unit should be based on classroom experimen-
tation or successful practice.

Organization of material. Since the purpose of the study guide
is to facilitate the work of the teacher and the student, the or-

ganization of materials must be such that they are readily avail-

able for use. If the manual includes many tables, charts, and

illustrations, they should be listed with page references. The
foreword should explain the purpose of the manual; it should sum-

marize the research upon which the unit is based and state the
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grade levels for which it is designed, with the special applications

for each level. The main divisions of the manual should include

a section on the unit of instruction, a section describing the talk-

ing picture, and a section suggesting activities related to its use.

The compact nature of the manual restricts the use of graphic
illustrations to the presentation of those essential data which

would otherwise be difficult for the teacher or student to collect.

Standard rules for graphic presentation should be followed. For

units dealing with technical materials, it may be desirable to in-

clude a concise glossary, suited to the age-level of the students

concerned.

Content of the unit of instruction. The content of the unit of

instruction which is a part of the study guide includes the objec-

tives, the subject matter, the outcomes for evaluating achieve-

ment, and the reference material.

The objectives which the study guide outlines for the unit

should meet the requirements of the best current practice. They
must be specific, practical for ordinary teaching conditions, and

adaptable to a particular school level. The list should be suffi-

ciently comprehensive to aid in selecting those objectives which

best meet local needs. The scope of the objectives, which include

the acquisition of skills, habits, attitudes, and appreciations, as

well as knowledge, should explore thoroughly the educational

possibilities of the unit. It is desirable that they be phrased in

terms of pupil learning. Arrangement in general order of impor-

tance is preferable.

The study guide should include an overview, the purpose of

which is to provide background material for teacher and student

in beginning the study of the unit. It will show the special sig-

nificance of the unit topic and its relation to larger areas of subject

matter.

The subject matter given in the study guide should constitute

a convenient collection of materials which otherwise might have

to be obtained from several sources. It should be comprehensive,

yet limited to the subject matter which is essential in attaining

the objectives of the unit. The reviewer may consider that this
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standard has been met if the nature and variety of topics treated

preclude any need for introducing additional topics or source ma-
terial in order to achieve the objectives. The unit should be readily

adaptable to the local course of study; if the local program of

instruction does not include the unit topic, the subject-matter
content ought to be valuable enrichment for other elements in the

course of study.

All statements, statistics, and illustrations given in the manual
must be accurate and authentic. This accuracy may be certified

through:

a) The indorsement of an acknowledged authority whose name and position

appear on the title-page; or

ft) A statement of the sources of materials with page references to authorita-

tive writings, for points which might be questioned; or

c) The impartial statement of conflicting opinions, where authorities differ

The outcomes of the unit are essentially measures of the degree
to which the various objectives have been achieved. Each out-

come should be specific, so that results attained may be readily

evaluated by the teacher. The outcomes suggested should be at-

tainable for the majority of pupils participating.

A bibliography of sufficient comprehensiveness is an essential

part of the study guide. Its references enable the teacher not only
to extend the unit as desired, but also to provide for a wide variety
of pupil interests arising from the unit. The bibliographical ref-

erences should be brought together in one section at the end of

the unit of instruction. However, references may also be inserted

throughout the text for convenience. The references given should

be the ones usually available to the school. Source materials which

are useful for studying the relationship of the unit to other fields

should also be listed. References dealing with special applications

of method will be helpful to the teacher. Each citation should in-

clude the name of the author, title, chapter or page, publisher,

location, date, and a brief annotation. The bibliography may be

divided into "References for the Teacher" and "References for

Students."

Suggested methods of development. The scope and practicability
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of thefmethods^suggested furnish the reviewer with an excellent

index of the worth of the study guide. From the standpoint of

the teacher, the collection of subject matter is usually not so im-

portant as the suggestion of specific ways in which subject matter

may be utilized in learning situations. In adapting the unit to the

needs of the class, the teacher should follow only those procedures
which appear most desirable for local use.

A talking-picture study guide should include suggestions for

activities by which the whole unit can be developed, as well as

suggestions for capitalizing the talking picture. Procedures sug-

gested for the various aspects of the unit should be suited to the

school level for which the unit has been prepared; they should be

adapted to the nature of the subject matter; and they should be

in accordance with best educational practice. They should chal-

lenge student initiative and stimulate reflective thinking.

The usefulness of the manual will be increased if a variety of

activities is suggested for each stage of the unit. This will permit
the choice of those which are best adapted to local needs, or which

best supplement the classroom practices already established. The

variety of projects should be adequate enough to permit adjust-

ment for variations in local courses of study and time allotments,

for individual differences, for group activities, and for different

grades.

Suggestions for using the talking picture to best advantage are

probably of even greater importance than are the procedures out-

lined for developing the unit itself. In case the teacher has not

already established a technique for successfully utilizing sound

pictures, the study guide can be of great assistance. It can stimu-

late those teachers who are familiar with the use of the medium to

discover new applications and relationships in the subject matter

of the unit. Each sound picture possesses peculiar possibilities for

exploration.

The reviewer should examine the possible approaches indicated

for each introduction of the picture. Since each sound-picture

presentation will probably have a different controlling purpose,

the study guide should indicate the functions which the picture
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can perform throughout the unit. For example, when the picture

is shown for the first time, it orients the student's learning and

stimulates his interest in the problems developed. After projec-

tion of the sound picture, students naturally want to talk about

their impressions of the picture material. In the study guide,

therefore, the teacher should be able to find significant topics

for discussion. The value of these suggestions for discussion will be

enhanced if problems, projects, and other learning activities direct-

ly related to the picture content are proposed in the study guide.

Co-ordination with the talking picture. The study guide is an

aid for developing a unit of study in which the talking picture is

one of the most important features. The study guide, therefore,

should capitalize every opportunity for relating important con-

cepts of the unit with the appropriate sections of the talking pic-

ture. To effect this co-ordination the study guide should give a

description of the talking picture and should include throughout
the text various references to picture elements. The description

should include the complete dialogue or lecture with a phrase iden-

tifying the action of each scene. In music pictures, the musical

selection should be identified and discussed somewhat in detail.

Footnotes may be used to explain more fully any difficult ideas

or processes given in the picture, or to suggest projects applicable

to particular scenes in the picture, or to cite authorities for ex-

tended explanation of points presented.

For interpreting difficult concepts in subject-matter content, it

is desirable that the study guide should refer to specific scenes,

words, or non-verbal sounds of the talking picture. Where the

sound picture presents an important process requiring detailed

study, a picture of the scene may well be reproduced in the study

guide.

Integration with other course of study elements. Modern educa-

tional practice recognizes that every unit of work undertaken

should constitute a rich learning experience. The study guide,

therefore, must orient and enlarge the unit concepts, directing

attention to those important relationships which lead to wider

understanding and continued learning.
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Each unit of instruction should be prepared as a part of a series

which gives a complete treatment of its field. The study guide

should refer to the other units and talking pictures of the particu-

lar series whenever such cross-reference gives additional meaning
to the subject at hand.

As another measure of the curriculum value of the unit, the

reviewer will note whether relations have been established with

other fields of learning important to the student. Any correla-

tions given should be natural, for artificial efforts in this direction

distract attention and waste time. Correlations should contribute

to progress in the tool subjects, to the development of funda-

mental ideas, or to practice in artistic expression. It is desirable

that they should be presented in such form that they suggest a

problem or an activity which the student is stimulated to under-

take.



CHAPTER V

APPRAISAL OF THE EDUCATIONAL
TALKING PICTURE

NEED FOR APPRAISAL IN THE SOUND-PICTURE FIELD

HAND
in hand with the development of sound pictures

must go a comprehensive program of appraisal. Re-

search is needed to discover the effectiveness of the

medium in various subject-matter fields, at each school level,

in promoting the attainment of different types of learning objec-

tives. This investigation is necessarily closely identified with the

testing of various production methods of treating educational

sound and pictorial materials. It is also essential to ascertain the

most efficient ways of using the sound picture in the many and

varied learning situations which occur in the modern educational

program.

VARIETY OF SOUND-PICTURE LEARNINGS

The appraiser must recognize that the classroom use of sound

pictures affords opportunities for pupil participation in what are

more nearly actual life-situations, opportunities which have been

limited by ordinary instructional methods. In addition to the pri-

mary outcomes which are clearly derived from the particular unit

of instruction, a great deal of secondary learning takes place.

From the report of a significant event, the printed page may pre-

cipitate only a narrow sequence of ideas. Were it possible to re-

produce a given situation completely, many secondary learnings,

more or less related to the immediate problem, which function in

unthought-of ways would become the possessions of the learner.

A sound picture presents the whole situation in a vivid manner.

Although attention may be drawn to specific concepts which have

primary importance in a planned classroom situation, the student

will also carry away with him numerous impressions and ideas,

57
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many of which may prove of considerably greater importance to

him than the particular learnings chosen as primary learnings.

In addition, the situation portrayed in a sound picture may be

so rich in its elements that it may be viewed with profit by learners

in all stages of development. Such a picture as Plant Growth con-

tains valuable materials for the veriest beginner in science. It may
be so adapted as to be profitable in the primary school. The same

picture has much to contribute to the advanced college student.

Of course, the elements which would attract the attention of the

latter would differ from those which would interest a primary
school child.

REFINING TESTING TECHNIQUES

With the vast multiplicity of potential knowledge revealed to

any group of children by such a picture as Plant Growth, who can

tell to what degree individuals at various levels reach out and ob-

tain concepts which would commonly be withheld from them until

later years or which might never be presented in the formal class-

room situation? Can the appraiser at any given level direct his

attention solely to those learnings which the bookbound organized

course of study presents as primary objectives for the learner at a

given level of development? The answer is obviously no. The ap-

praiser must be alert to measure not only the primary learnings

but also the vast variety of secondary learnings which the presen-

tation of the whole situation makes possible.

The student of the effects of sound pictures must join with the

protagonists of the progressive school in recognizing the limita-

tions of testing devices now prevalent. He cannot, however, be

content merely to point out the shortcomings of these devices. He
must industriously endeavor to supplement present testing de-

vices in order to measure more adequately the dynamic elements

of learning. The learner by means of the sound picture can now

experience life unfolding with the vividness of the real situation.

In the span of a few seconds he sees a plant growing. He sees the

moth emerge from the chrysalis and unfold its wings. He hears

the massive quality of the bass viol as it plays alone the first som-
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ber tones of Schubert's beautiful Unfinished Symphony. In still

another film he feels the rhythmic beat of the tympani in Meyer-

beer's Coronation March. How can we measure the new attitudes

which crystallize from watching the growing plant struggle for

existence, from developing an appreciation of musical harmony
as it is expressed by the ensemble or by the solo instrument? How
can these attitudes and appreciations be tested by objective meth-

ods?

No matter how difficult the testing of this new medium may

prove to be, it is a task which should be attempted. It is only

through the development of adequate tests that we can discover

the scope and the value of an instructional medium which does not

acknowledge the ordinary limitations of time or space, which ex-

tends the range of perception so that one may reach out to the in-

finitely small, the infinitely large, and the infinitely distant, which

brings within the realm of understanding movements of life and

matter having a tempo so fast or so slow that they cannot be de-

tected by the unaided senses.

RELIABILITY AND VALIDITY OF TESTS

Adequate tests will penetrate into the total field of these pri-

mary and secondary learnings; they will be so refined that they

will measure reliably that broad area which is at present un-

touched as well as that area for which known measures are avail-

able. Thus they will obtain a valid measure of the contributions

of the new medium. The improvement of available testing tech-

niques, consequently, involves the construction of tests high in

reliability and high in validity. A perfectly reliable test will re-

sult in the same scores when the test is repeated or when a com-

parable form is administered to the same pupils under similar

conditions. A test which gives a true or valid measure of the con-

tributions of the sound pictures will measure not only factual in-

formation but also all the attitudes, appreciations, and habits

changed or formed in the learning process.

Refining a test by increasing its reliability may be accomplished
in several ways: (i) extending the range of subject matter tested,
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by increasing the number of test questions; (2) eliminating or re-

phrasing statements which have proved to be ambiguous or be-

yond ordinary comprehension because of burdensome verbalisms,

unnecessarily technical vocabulary, double negatives, or the as-

sumption of background information not commonly possessed by
the pupils being tested; (3) insuring objectivity in scoring the

tests by phrasing the questions in such a way that only a specific

answer can be considered correct; (4) rearranging the items within

the test in such a manner as to aid the pupil in thinking most

quickly and clearly; and (5) changing the form of the test so as

to insure exact scoring. Many of the factors causing the test to be

low in reliability may be revealed by the preliminary testing of a

comparatively small number of pupils. Subsequent refinement of

the test will then be possible.

Highly reliable tests are important but reliability should not

be the only goal in test construction. It is equally essential to

achieve tests of high validity. For example, though the test may
be highly reliable, the factors which a test actually measured may
be quite unrelated to the factors the appraiser intended to meas-

ure. A test may purport to measure appreciation in the field of

elementary science, yet it may measure only such information

about plants and animals as individual parts, functions of parts,

and general structure. Such a test is low in validity even though
it may be high in reliability.

How can we determine the validity of tests of the effects of

sound pictures? Tests which give free rein to the pupil's imagina-

tion afford opportunities for measuring both the primary and the

secondary learnings. For example, the traditional essay type of

examination can be made to probe beneath the surface of factual

information obtained by the learner. In contrast, the usual form

of objective test merely skims the surface of the inherent value to

be derived from a particularly rich teaching medium. Such a test

may be quite valid so far as measuring the primary learnings is

concerned but inadequate as a measure of the total effects of the

sound picture. But the low reliability of the essay examination

makes it usually impractical as a precise measuring instrument,
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since it is affected by the vagaries of a particular scorer as well as

by variations among scorers. The problem before the appraiser

then resolves itself into the question, How can we measure objec-

tively all the contributions of such a rich teaching medium as the

sound picture?

In this work of appraisal the student of sound pictures has the

advantage over those who would appraise the activity unit, since

the sound-picture instructional situation can be used at will with

as many groups as desired. Such attempts at improving measure-

ment in the sound-picture field will, in the long run, doubtless

also contribute to the activity school. Moreover, the effort to ex-

tend the testing of outcomes in the sound-picture situation re-

quires a corresponding effort to improve the values of the sound

picture itself.

OTHER CRITERIA FOR VALID AND RELIABLE EXPERIMENTATION

The refinement of testing instruments represents one aspect of

the experimental program. The experimental program, as a whole,
involves a consideration of other important factors. It is well to

remember that if experimentation is to be valid and reliable, it

must be thoroughgoing, the number of subjects experimented

upon must be adequate, the duration of the experiment must not

be too limited, the topics for experimentation must be varied, and
the experimental conditions must be as nearly normal as possible.

Research in this field should be based upon scientific experimental

techniques.

The following sections are devoted to a brief summary and
critical evaluation of studies in the field of educational sound pic-

tures.

SUMMARY OF STUDIES IN THIS FIELD

MIDDLESEX EXPERIMENT

The first major experiment with educational talking pictures
was conducted in 1930 in Middlesex County, England.

1 The main

1 This experiment was conducted by a committee which included representatives
of the local Education Committee and the National Union of Teachers under the
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objective of this study was to discover the place which sound pic-

tures might ultimately occupy in schools, assuming that suitable

picture material would be forthcoming. This involved some com-

parison of the educational effectiveness of sound and silent films,

respectively.
2 The experimenters investigated the utility of the

films as a teaching medium, including their value as a means of

arousing interest on the part of the pupils. Particular emphasis
was given to the task of ascertaining whether or not sound pic-

tures open up new channels for the presentation of ideas to the

backward child.

The pictures used may be classified by subjects as follows:

geography, six; natural science, four; and films of general interest

dealing with outstanding events and personalities of modern life,

six. The pictures had been produced largely for adult entertain-

ment, so their usefulness as educational tools was in some respects

uncertain.

Fifteen schools four primary, nine senior, and two secondary

co-operated in the experiment. More than 3,500 pupils and 180

teachers participated.

All classes observed the films, some once and some twice. The

number of presentations was left to each teacher's discretion. Es-

general supervision of the Psychological and Educational Research Committee of

the Executive of the Union. A complete report of this study will be found in Sound

Films in Schools. London: Schoolmaster Publishing Co., 1931. Pp. 120.

2 A brief consideration will serve to indicate some of the difficulties confronting

such an investigation. Talking pictures may be classified broadly into two groups
those which reproduce the natural sound characteristic of the action depicted and

those in which the sound consists, either entirely or in part, of a synchronized lec-

ture. With "natural sound" films, such as music pictures and those in which an in-

dividual makes a personal appearance, the silent film need not be compared. With

synchronized-lecture sound films, there is an opportunity for comparison if certain

obstacles can be overcome. The chief difficulty here is to secure films which are ex-

actly comparable. In the first place, the silent picture differs from the sound picture

somewhat in photographic technique used. In the second place, the lecture of the

sound film would have to be spread in titles through the silent film, thus more than

doubling the length of the film presentation, or spoken by the local classroom teach-

er. In the latter case, the variation among teachers in voice quality and in ability

to integrate exactly the speech with the appropriate action would constitute a prob-

lem.
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say examinations were sent to all schools and scored by the indi-

vidual teachers, who used their own judgment in scoring. Ques-

tionnaires were sent to all the teachers, asking for their comments

on the effectiveness of the films as revealed in the reactions of

their pupils and for their own impressions of the pictures.

Results obtained from the essay examinations were analyzed
from several aspects: sex differences in various subjects, relative

effectiveness of one presentation of the picture alone and one pic-

ture presentation in addition to a recapitulatory lesson, compari-
son of deferred test results with immediate recall test results, and

a detailed analysis of the test results of backward groups in com-

parison with normal groups of pupils. As will be indicated later,

the reliability of the conclusions derived from these studies is

questionable because of inadequate control of the tests utilized

and the experimental procedure followed.

The answers to the questionnaires indicated that the teachers

were generally agreed that this new medium of instruction stimu-

lated the pupils to greater activity, thus aiding perceptibly in

learning. Most of the teachers preferred the sound pictures to the

silent pictures for educational purposes. They were particularly

enthusiastic in their praise of the sound picture for use in teaching

and stimulating backward pupils.

An important outcome of this experiment was the recognition

of the need for educational talking pictures which are better

adapted to classroom needs. In answering the questionnaires the

teachers made many interesting and helpful suggestions concern-

ing the pictures used in the experiment. Even the best picture

material available for the experiment was considered unsatisfac-

tory in many respects for classroom use. The teachers strongly

advocated that future films be produced with the advice of experts

in the field of instruction chosen.

Typical adverse comments concerning individual pictures follow :

It had no central unifying idea.

It was incoherent and scrappy.

Unrelated to class teaching, this film would lead to definitely erroneous

conceptions and false perspective.
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A film soon forgotten.

Educationally of little value.

Suggestions made by the teachers for improving the films fol-

low:

More and better maps.

Close-up of prominent features.

No music.

Speech should be perfectly clear, free from dialect, and simple.

There should be more slow-motion pictures.

More repetitions.

Irrelevancies and cheap humor should be excluded.

The tests utilized in this experiment to measure the effects of

these sound pictures were the questionnaires answered by teachers

and the essay examinations taken by the pupils. An example of

the type of question asked the teachers is: "Was the film of spe-

cial value to dull and backward children?" One of the questions

asked the pupils is: "What kind of scenery did you see in the

pictures of Cyprus?" Since these test questions give comparative-

ly free rein to the imagination in responding and afford opportuni-

ties for probing into the realm of dynamic secondary learnings,

attitudes, and appreciations as well as that of the primary learn-

ings, we may conclude that many of the inherent contributions of

these sound pictures were measured by these tests. The tests,

consequently, may be considered high in validity.
3

The reliability
4 of the tests, however, was undoubtedly very

low. Since the questions were general in scope and of essay form

and since the individual teachers scored their own pupils' exami-

nations, using their own judgment concerning the standards to be

followed in scoring, the tests may be said to be highly subjective

from the standpoint of scoring. For example, to the question,

"What kind of scenery did you see in the pictures of Cyprus?"

Teacher A might have expected a half-page, vivid, interesting

essay; Teacher B might have considered a three-word phrase a

very satisfactory response. Again, Teacher A might have been

aware of the variety of learnings which could have been tested;

See discussion, pp. 59-60.
< Ibid.



TECHNIQUE or PLAYING FRENCH HORN

CONDUCTOR: The French horn alto of the brass choir! (Horn fanfare is

heard ojj-stage.} The tone quality of the French horn is mysterious and

romantic. (He turns toward curtains which part, revealing horn quartet. The

players come forward and play excerpt from Mendelssohn's incidental music

for "A Midsummer-Night's Dream"}. From The Brass Choir.



COMPARISON OF VIOLA AND VIOLIN

SPEAKER: The viola's increased size over the violin gives it added depth
of tone. Its voice is more soft and mellow, almost melancholy. (The viola

player, accompanied by the choir, plays: "Valse sentimentale," by Schubert.).

From The String Choir.
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Teacher B might not. Even the most careful refinement of these

tests would in all probability have resulted in tests quite unsatis-

factory from the standpoint of reliability.

The experimental procedure is questionable in two other im-

portant respects. No initial tests were administered to determine

the ability of the pupils or the information or attitudes possessed

concerning the subjects of the pictures prior to the experiment.

In addition, no control group of subjects was used as a basis for

comparing those achievements resulting from learning with the

use of sound pictures and those resulting from learning by the

ordinary classroom methods.

Definite interest and enthusiasm in the use of sound films as

classroom aids are apparent in this pioneer experiment. The sig-

nificant by-product was the attack on a much broader area of

learning than has been possible with the familiar, more reliable,

but less valid, objective testing instruments.

FOX FILM EXPERIMENT

In July, 1931, the Fox Film Corporation enlisted the co-opera-

tion of the United States Office of Education and George Wash-

ington University in testing the value of educational talking pic-

tures.5 The governor of each state selected one boy and one girl

for participation in the experiment at Washington, D.C. Five of

the Fox pictures were used: Toads, i reel; The Monarch Butterfly,

i reel; Volcanoes, 3 reels; Glaciers, 3 reels; River Valleys, 4 reels.

A test of 50 questions (40 true-false and 10 multiple choice) was

constructed for each picture.

The experimentation extended over a period of four days. On
the first day all the tests were given to the children. On the sec-

ond day two films were presented and the appropriate tests re-

peated. On the third day two more films were shown and the

corresponding tests repeated. On the fourth day one film and its

test were given.

The average gain per pupil on all five tests was 17.7 points, and

s Reported in the pamphlet, Sound Motion Pictures as a Factor -in Education.

New York City: Fox Film Corporation, 1931. Pp. n.
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since there were 50 questions in each test, the experimenters con-

cluded that this represented a 35 per cent gain due to the influence

of the educational sound pictures.

As a result of the experiment it was claimed that the educa-

tional sound pictures when used as a means of instruction made
distinct contributions to learning. But the relative effectiveness

of the medium is not revealed since no control group was used as

a basis of comparison with other teaching methods. For example,
some gain in learning would undoubtedly have occurred after any

type of instruction. Even the extent of the test gains attributed

to the sound pictures may be questioned since it is probable that

the initial tests themselves, administered from only one to three

days previous to the picture presentations, may have aided the

pupils in learning those particular picture materials measured.

The tests used, although objective in type, were limited in

scope. They could have measured only a very narrow range of the

inherent teaching qualities of the sound pictures. Coefficients of

reliability of the tests were not quoted. Eighty per cent of the

test questions were of the true-false type, a type usually to be

avoided because of its limited scope and high chance factor. More-

over, the intelligence and social background of the pupils par-

ticipating in this experiment were probably considerably above

the average, owing to the manner of their selection. The experi-

ment was limited further because of the small number of pupils

participating, the short experimental period, and the fact that

the pupils worked in an unfamiliar environment.

CLARK'S EXPERIMENT

Clark,
6 of New York University, studied the relative effective-

ness of sound pictures, silent motion pictures, and classroom lec-

ture demonstrations.

Approximately 600 Freshman students attending the 1931

spring session and the 1932 winter session of the science-survey

6 C. C. Clark, "Sound Motion Pictures as an Aid in Classroom Teaching: A Com-

parative Study of Their Effectiveness at the Junior College Level of Instruction"

(New York University: unpublished Doctor's dissertation).
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courses at the School of Commerce, Accounts, and Finance of

New York University participated in the experiment.

Thirteen films were used in the investigation seven in the

field of biological science and six in the field of physical science.

The biological-science pictures were produced primarily for theat-

rical purposes and adult entertainment; the physical-science pic-

tures, for general use, cultural and educational. They were not

produced to fit into any specific course of study and were not de-

veloped according to any definite classroom procedure. Their val-

ues, then, for experimental purposes in a classroom situation were

somewhat limited as they were not in a true sense educational

pictures.

Of the biological-science films, three originally were silent films

converted to sound films by superimposing a popular lecture. The

speech and the silent titles were not identical, however, the speech

being somewhat more pertinent and complete. Both editions were

used in comparing the effectiveness of sound and silent pictures

in a classroom situation. The films were: Castles of Paper Habits

and Characteristics of Insects, Why Eyes Tell Lies Optical Illu-

sions, and Killing the Killer Habits and Characteristics of the Co-

bra and Mongoose. The other four biological science pictures were :

The Great Apes and Life in the Sea, silent pictures; and Monkeys
and Beavers, sound pictures. These two silent pictures and two

sound pictures were also used in comparing the relative effects of

sound and silent pictures. It is apparent that the silent pictures

used in this phase of the experiment were not completely com-

parable with the sound pictures used.

Six physical-science pictures, three sound and three silent, were

compared with classroom lecture demonstrations which were set

up in imitation of the pictures by the New York University in-

structors who participated in the experiment. The sound in these

sound pictures was an integral part of the picture. The sound

pictures were: Characteristics of Sound, Liquid Air, and Radio-

active Substances. The three silent films were: Wizardry of Wire-

less, Revelations by X-Rays, and Electro-Magnetism.

The students were separated into equated groups on the basis



68 THE EDUCATIONAL TALKING PICTURE

of an intelligence and a vocabulary test. Each of the four regular

class instructors taught both experimental and control groups dur-

ing the entire experiment. No additional teaching, apart from the

picture material or the prepared classroom lectures, took place.

Two types of measuring devices were employed. One consisted

of a battery of written tests, the other was a series of photographic
records of the classes. A photographic record was made immedi-

ately after each of a series of distracting auditory or visual stimu-

li. A count of the heads turned away from the screen or demon-

strator in each photograph was used as a measure of the students'

sustained attention affected by the type of instruction used. The
written tests were designed to measure three phases of the prob-
lem investigated: concrete knowledge or information, ability to

think more accurately and to reason more soundly, and interest in

the topic studied.

Knowledge and information were measured by means of ob-

jective tests. Twenty-one questions were devised to measure the

information obtained in the three silent pictures in the field of

biological science of which sound versions were available. Only
those respects in which both groups of pictures were comparable
were measured. Twenty questions measured information obtained

from the two silent pictures on monkeys and beavers; twenty

different questions measured information obtained from the pic-

tures on apes and life in the sea. Thirty-eight questions measured

the subject matter in the six physical-science pictures, three sound

and three silent, which were exactly duplicated in the classroom

procedure set up by the instructors. The reliability coefficients of

these three groups of tests were: .84, .83, and .88, respectively.

Topical or essay examinations were administered to measure

the ability to think and reason more accurately and carefully in

the field of physical science. Eight questions were devised to

measure the relative effectiveness of sound pictures and classroom

procedure, eight to measure that of the silent pictures and class-

room procedure.

Interest was measured in the field of physical science by asking

the student to check the activity or group of activities which he
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would select as a vocation or as a hobby, or one he would wish to

have illustrated and discussed in the class work. Twenty combi-

nations of choices were presented.

This experiment represents a departure from the previous ex-

periments in the type and variety of measuring instruments uti-

lized. A definite effort was made to obtain valid and reliable meas-

ures of the contributions of the various teaching devices. The re-

liability coefficients of the information and of the essay tests were

sufficiently high to consider those tests reliable for practical pur-

poses.

Although various aspects of the three mediums of instruction

were measured by a variety of measuring devices, the validity of

the tests used may be challenged because of the limited area meas-

ured by each test. For instance, the objective tests designed to

measure knowledge and information obtained, measured, in re-

ality, only a very meager amount of the information probably ob-

tained from each medium of instruction. An average of seven ob-

jective questions was asked concerning the subject matter of each

ten- to twelve-minute picture or lecture demonstration. Each

question may have been entirely valid from the standpoint of

measuring a very narrow area of the subject matter presented by
the medium, yet seven questions could not constitute a test suffi-

ciently varied to measure the scope of the total factual learnings.

In the case of the two sound and the two silent pictures which

were related only generally, the set of questions asked of the group

observing the silent pictures was different from that asked of the

group observing the sound pictures. A valid comparison between

these sound and silent pictures obviously cannot be made on the

basis of entirely different sets of a limited number of questions.

Moreover, the remainder of the test questions measured only

those elements common to the two mediums of instruction com-

pared. Consequently, since the sound and silent pictures were not

absolutely comparable and since only in a very narrow area was

each picture measured, it is safe to assume that the tests were not

high in validity. In other words, we may question whether they
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really measured what they claimed to measure the inherent

advantages of one medium of instruction over another.

Following are the conclusions drawn by Clark from the results

of his study, with a critical evaluation of each. The first six con-

clusions are concerned with the second phase of the experiment
in which three sound and three silent physical-science pictures

were compared with lecture demonstrations set up in imitation of

the picture material. The last conclusion is concerned with a com-

parison of the sound and silent biological-science pictures.

1 . Educational sound films of the type in which the sound is a vital and real-

istic part of the picture are as effective as are identical lecture demonstra-

tions in conveying specific information to mature students.

2. Silent films similar to those used in this investigation appear to be less

effective than are identical classroom demonstrations for developing spe-

cific knowledge on the part of junior college students. The gains of the

students having the demonstrations, however, are not sufficient to justify

final conclusions or general applications.

3 . The results of the topical tests show that the two sound and the two silent

films used and their corresponding lecture demonstrations are equally ef-

fective as a medium for the development of certain aspects of ability on

the part of junior college students to think more clearly and to reason

more soundly. 7

These three conclusions are especially noteworthy since these

pictures were not produced specifically as classroom instructional

mediums and since the classroom demonstrations were painstak-

ingly set up to duplicate exactly the picture material. It is prob-

able that educational pictures, produced in accordance with well-

developed educational standards, would be considerably more ef-

fective than ordinary classroom lectures and demonstrations. An

important inference was pointed out by Clark in this connection :

"Such a sound film is highly valuable for classroom use in illus-

trating to the students things and personages impossible or highly

expensive to bring into the classroom."

4. In maintaining interests already possessed by the students, as expressed

by them on an interest test, the sound films of the type used in the last

half of this experiment and the silent films used appear to be about equally

i Ibid.
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effective with each other and to have a slight advantage over similar lec-

ture demonstrations in maintaining such interests.

5. In stimulating new interests on the part of adult students, the sound films,

silent films, and lecture demonstrations used are about equally effective,

with a small advantage indicated in favor of the sound films.

6. In stimulating a present interest as measured by the extent of sustained

attention on the part of the students, sound films of the type used in the

last part of the study are more effective than are the silent films or demon-

strations used.

The validity of comparisons between the sound and silent pic-

tures in the field of physical science may be questioned since the

three sound pictures are very probably not comparable to the

three silent pictures. Their subject matter, methods of presenta-

tion, and measurement are quite different.
8

7. When sound films of the lecture type, having all explanations given by an

unseen speaker, are compared with identical silent films in which all ex~

planations are given by printed captions, the sound films are less effective

than are the silent films in conveying specific information.'

It will be recalled in evaluating this conclusion that the sound

and silent pictures used were not completely comparable. The

sound versions of the three pictures Castles of Paper, Why Eyes

Tell Lies, and Killing the Killer were not identical with the silent

versions. The limited number of questions measuring these two

mediums of instruction tested only the subject matter common to

the two kinds of pictures. As would be expected, the investigator

found the difference in average scores between the two groups to

be but 0.5, which difference is not statistically certain as favoring

either group.
10

The comparison made between the two sound pictures Monkeys
and Beavers and the two silent pictures The Great Apes and Life

in the Sea was invalid because the picture material was different,

and because a different set of test questions was used to measure

each group. It was this invalid comparison which indicated a sta-

8 See p. 67 for names of these pictures.

9 Clark, op. cit.

10 The experimental constant was but 3.5, which does not indicate statistical sig-

nificance.
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tistically certain difference in average test score favoring the

group observing the two silent pictures. The difference in test

scores may have been due to the fact that the test questions ad-

ministered to the group observing the two sound pictures were

more difficult than those administered to the group observing the

two silent pictures or that the material in the silent pictures was

presented in a more vivid and interesting manner. A valid in-

vestigation of this point presupposes utilizing completely com-

parable sound and silent pictures, their effect being measured by
a battery of highly reliable and valid tests.

The outstanding contribution of this experiment was the defi-

nite effort to measure areas hitherto untouched.

ERPI PICTURE EXPERIMENT IN TEACHER-TRAINING

During the summer session, 1931, of Teachers College, Colum-

bia University, Eads and Stover11
of the Erpi Picture Consultants

Research Staff conducted an experiment with four classes in edu-

cational psychology to determine whether educational talking pic-

tures could add to the usual classroom procedure in teacher-train-

ing courses. The film used was Individual Differences in Arith-

metic" a talking picture produced with the co-operation of Bus-

well of the University of Chicago, in which he describes and dem-

onstrates various techniques for diagnosing difficulties in arith-

metic.

In order to obtain a measure of the influence of the talking pic-

ture as an aid in learning in a teacher-training institution, this

experiment was planned to answer the following four questions

as they applied to this particular picture:

1. Does a combination of reading assignment and talking picture enable stu-

dents to gain a clearer understanding of the subject than that obtained

from reading only?

2. Does the presentation of a subject by means of specific reading, class dis-

cussion of the reading, and observation of a talking picture give better

results than those obtained from a combination of reading and discussion

only?

11 Laura Krieger Eads and Edgar M. Stover, "Talking Pictures in Teacher-Train-

ing" (New York City: Erpi Picture Consultants, Inc., unpublished).

" Produced by Erpi Picture Consultants, Inc.
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3. Does the presentation of a twenty-minute talking picture before students

unfamiliar with the subject give better results than those obtained from a

twenty-minute lecture personally delivered by an expert in the field?

4. Does the presentation of a twenty-minute talking picture enable students

to gain a clearer understanding of a subject than that obtained from read-

ing the material on which the picture wras based?

The number of students participating in each of the foregoing

phases of the experiment was 99, 21, 50, and 70, respectively. The

four groups of students were divided into experimental and con-

trol groups equated by means of an intelligence test and a general

psychological examination. Some of the students in the first ex-

perimental group saw the picture twice, some once; all the stu-

dents in the second experimental group saw the picture twice.

The students in the third and fourth experimental groups saw

the picture only once.

Two types of measuring devices were utilized objective tests

and questionnaires. The objective tests were based upon the ma-

terial in the monograph, Diagnostic Studies in Arithmetic, by Bus-

well and John.
13 The test questions were not limited to the ma-

terial presented in the ten-minute sound picture, also based upon
the material in the monograph. The test questions were of three

types: essay-completion, a graph, and multiple-choice. The es-

say-completion test required the students to summarize general

ideas found in the monograph. In the second section, the stu-

dents were asked to represent graphically on given axes the eye-

movements which both a poor and a good pupil would make in

adding a given column of figures, this being the major theme of

the monograph. The coefficient of reliability was .77 for the en-

tire test, consisting of forty-three items. The questionnaires asked

the students to give their opinions regarding the use of education-

al talking pictures in training teachers.

The subject matter of the monograph was part of the regular

class course of study. Only one group of twenty-one students par-

ticipated in class discussion of the material in the monograph.
The other groups either saw the twenty-minute talking picture

*3 Guy T. Buswell and Lenore John, Diagnostic Studies in Arithmetic. Chicago:

University of Chicago Press, 1926. Pp. 212.
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and read the monograph, read the monograph alone, heard a

twenty-minute lecture on the material in the monograph, or saw
the picture alone.

The test results may be briefly summarized as follows:

1 . Seventy-seven per cent1' of those who saw the talking picture twice made
a score higher than the average score of those who did not see the picture.

2. Seventy-two per cent of those who saw the picture twice made a score

higher than the average score of those who saw the picture only once.

3. Fifty-six per cent of those who saw the picture once made a score higher
than the average score of those who did not see the picture.

4. Eighty per cent of those who saw the picture, read the monograph on
which the picture was based, and took part in class discussion of the mono-

graph made a score higher than the average score of those who read the

monograph and participated in class discussion but did not see the pic-

ture.

5. Sixty-eight per cent of those who saw the twenty-minute talking picture

only made a score higher than the average of those who listened only to a

twenty-minute lecture based on the monograph.
6. Sixty per cent of those who saw the twenty-minute talking picture but

who did not read the monograph made a score higher than the average
score of those who spent on the average 2.61 hours reading the monograph.

The questionnaire results substantiated the objective evidence

in ascribing value to this talking picture as a teaching medium.

Thirty-six per cent of the students answering the questionnaire

reported that they gained a clearer idea of the technical diagnostic

apparatus by means of the picture than from the monograph
alone; 21 per cent, a better understanding of the diagnostic pro-

cedures used by Buswell; 1 1 per cent, a clearer grasp of the analyt-

ic process used by the diagnostician ;
2 7 per cent gave ambiguous

or noncommittal responses; and only 6 per cent replied that they

gained no concepts from the picture which they had not already

obtained from reading the monograph upon which it was based.

This experiment, conducted by the Erpi Research Staff, was

the first of a series to test the merits of the talking picture as a

teaching medium. In addition to revealing the efficacy of this

particular picture as an aid in teacher-training, the results of the

^ In a normal distribution, if the averages of the two groups are equal, 50 per cent

of one group will exceed the average score made by the other group.
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experiment threw some light on the relative merits of various

measuring devices which are applicable in investigations of this

nature.

Despite the fact that this preliminary experiment in the use of

talking pictures was limited (owing to the small number of stu-

dents participating), these results seem to indicate a definite con-

tribution of the educational talking picture in teacher-training

work. Analysis of the reliability and validity of the test used in

this experiment indicated that further improvements in testing

were necessary in order to measure adequately the relative con-

tributions of classroom teaching with and without the aid of sound

pictures.

HARVARD TALKING-PICTURE EXPERIMENT

In January, 1932, the University Film Foundation and the

Harvard Graduate School of Education initiated an experiment

to determine the effectiveness of educational talking pictures

when used as supplementary materials. The following is a brief

summary15 of the experiment.

Our study was performed with funds made available by the Carnegie

Foundation for the Advancement of Teaching and dealt with General Sci-

ence at the ninth grade level. We used a text and a set of films especially

produced for the purpose, drawing the instructional material from the fields

of physiography and biology. The instruction lasted over a six weeks' in-

terval.

Three groups of children were used : a.film group of 443 children who stud-

ied the textbook in connection with the collateral films, a control group of

1,241 children, who studied the text in the usual fashion without seeing the

films, and a zero group of 296 who did not study the experimental instruc-

tional material at all, but went on with their accustomed study of other

general-science materials.

All children were in schools organized on the junior high school plan, and

none of the three groups had any advantage over either of the other two with

respect to general-science information score, mental-age score, chronological

age, socio-economic status of community of residence, or previous instruction

Js Prepared by P. J. Rulon, associate psychological assistant and statistical as-

sistant, Harvard Graduate School of Education.

The report of the experiment is published by the Harvard University Press.
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in general science. The groups were approximately equal in sex distribution

of students.

During the experimental instructional period, the film and control groups
studied during equal amounts of class time with equal amounts of assigned
home work. The two groups were (within very narrow limits) equal with re-

spect to size of class in which the students studied, the rated excellence of

their teachers, and the load under which their teachers labored.

Extensive tests lasting over two class periods were given at the end of the

instructional period to all three groups. All questions appearing in the tests

could be answered with information presented in the textbook, so any film

superiority could not be due to the film children's seeing information not

presented to the non-film students.

Since the zero children did not study the instructional material, the aver-

age score they made indicates the zero point on these end-tests: the result of

zero instruction. By subtracting this point from the film children's average

score, the gain resulting from film instruction can be obtained. Similar sub-

traction from the control average end score gives the gain resulting from

unsupplemented instruction. Then a comparison of these two gains indicates

whether the film technique is more effective than the non-film. We found

that the film gain was 20.5 per cent greater than the control gain. The prob-

able error of this superiority is only 2.6 per cent.

We can therefore say that the chances are only about 3 in i ,000 that the

combined results of indefinite repetition of the experiment would yield a film

superiority as small as 10 per cent, and the likelihood that extended repeti-

tion of the experiment should show finally that the film and non-film gains

are really equal is practically nil.

As a matter of fact, we must conclude that in terms of informational test

items mastered, the film technique is pretty close to 20 per cent more effec-

tive as an instructional procedure than is the traditional presentation of

such general-science material.

THE ARNSPIGER SOUND-PICTURE EXPERIMENT IN
NATURAL SCIENCE AND MUSIC

Purpose of this experiment. A comprehensive experiment in

the sound-picture field was undertaken by Arnspiger.
16 The pur-

pose of this study was to determine the effectiveness of certain

educational talking pictures in natural science and music when

used as an integral part of the regular classroom instruction.

lffV. C. Arnspiger, Measuring the Effectiveness of Talking Pictures as Teaching

Aids. New York City: Bureau of Publications, Teachers College, Columbia Uni-

versity, 1933.
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Sound pictures and units of instruction used. The sound pic-

tures used in the experiment were based on units of instruction17

written by experts in the fields of science and music, taking into

consideration modern educational theories and practices. The

content of the films18 included those important elements of sub-

ject matter which were thought to be particularly well adapted to

presentation through the medium of sound pictures, all available

teaching devices and production techniques inherent in sound-

picture production being considered. The printed units of instruc-

tion served as courses of study or guides to teachers for the experi-

mentation. They facilitated teaching and offered numerous sug-

gestions for the enrichment of pupil learning. They were: in nat-

ural science, Butterflies, Beetles, Amphibians, and Growth of Plants;

in music, The Symphony Orchestra and Its Instruments (the string

choir, the woodwind choir, the brass choir, the percussion group) .

Construction of the subject-matter tests used. Objective tests

were devised with careful consideration of the objectives to be at-

tained by the units of study and standards to be followed in re-

liable and valid test construction. The scope of the units of in-

struction determined the scope of the test questions. Those ele-

ments of subject matter which were considered important by the

science and music specialists who stated the objectives of the

units of instruction were submitted as the basis for the tests.

Using these items of subject matter, tests were constructed, tak-

ing into consideration the type of tests suitable for the measure-

ment of each concept. Each type follows, with a description of

what it is intended to test: graphic representation designed to

measure the pupil's ability to recognize varying phases of animal

and plant life and the more concrete elements of the instruments

of the symphony orchestra; essay completion required answers

of one or more phrases or sentences in order to indicate the pupil's

power or ability to make inferences or deductions; one-word com-

v A detailed description of the construction of units of instruction is given in

chap. ii.

18 A complete description of the production of these sound pictures is given in

chap. iii.
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pletion measured ability to verbalize a recalled concept; multiple

choice measured the ability to complete a specific concept, four

reasonable alternatives being suggested; two choice designed to

measure power to discriminate between two possible alternatives,

only one of which accurately furnishes the correct concept; true-

false designed to determine whether the idea presented suggests

a complete and correct concept. This last type of test was used

to measure only those concepts which could not easily be meas-

ured by one of the other five types of tests. For instance, popular

superstitions in natural science were stated in true-false form.

Preliminary tests consisting of a large number of items were

administered to representative groups of pupils in the fifth and

seventh grades before and after they had studied each unit. The

items of the tests were then rearranged in order of difficulty, am-

biguous items, as well as items too easy or too complex for the

specific grade levels were omitted, objective scoring keys were de-

vised, and an estimate of the reliability of the tests to be used in

the experiment was made.

The experimental procedure was so organized as to satisfy the

requirements for scientific experimentation.
19

Method of procedure. The natural-science units were studied

in the second half of the fifth grade; the music units in the second

half of the seventh grade. Approximately 950 fifth-grade pupils

in 32 classes, 1,425 seventh-grade pupils in the same number of

classes, and 64 teachers participated in the experiment.
20 Five

cities from three states were chosen: New York City; Schenec-

tady, New York; Camden, New Jersey; Elizabeth, New Jersey;

and Baltimore, Maryland. This allowed a consideration of varia-

tions in local courses of study and enabled local school authorities

to select matched classes approximately equal in socio-economic

status and ability. The cities were designated by the letters A,B,

C, D, and E but not in the order given above. The teachers and

classes were selected by local superintendents or supervisors.

19 See essentials of scientific experimentation discussed on p. 61.

20 Owing to the fact that the directions were not adhered to, the results of four

classes were not considered; i science (control) and 3 music (2 experimental and i

control).
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The classes chosen were divided into two groups matched for

teacher and pupil ability. One group served as the experimental

group, learning under specific experimental conditions; the other

group acted as a control, ordinary classroom procedure being fol-

lowed.

As an objective check on teacher ability, the Jacobs' Teacher-

Efficiency Rating Scale21
for Teachers in Service was filled out by

both the supervisor and the principal of each teacher.22
It was

found that the differences in the average rating of teachers in the

experimental and control groups were negligible.

In order to determine objectively how well the pupils in the ex-

perimental and control groups were matched on the basis of in-

telligence, the Pintner Rapid Survey Intelligence Test, Form B,

was administered. The results of this test indicate that the natu-

ral-science groups were well matched. In music, however, the con-

trol group made a higher average intelligence score than the ex-

perimental group.
23

It was also considered important to find out how the groups

compared in initial information concerning the four units of study.

Initial tests were consequently administered.24 The results of the

initial tests in natural science indicated that the experimental and

control groups were approximately equal in average initial infor-

mation.25 In music the initial information of the control group was

superior to that of the experimental group in each of the four units.

21 C. L. Jacobs, The Relation of the Teacher's Education to Her Effectiveness. New
York City: Bureau of Publications, Teachers College, Columbia University, 1928.

Pp. 97.

22 This was done by the principals alone in one city.

23 A critical ratio (difference between average scores divided by the standard de-

viation of the difference between average scores) which is 3.00 or more, indicates

that a true or statistically significant difference exists. In this case the critical ratio

was 3.06 favoring the control group.

24 The coefficient of reliability for the complete natural-science initial test was

.84; for the complete music initial test, .91.

2s In only one test, "Growth of Plants," was there a statistically significant dif-

ference between the groups in average test score; the critical ratio was 3. 75 in favor of

the control group. On the complete natural-science initial test the difference between

average scores in favor of the control group was n points, a critical ratio of 1.13.
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Three of these differences in average scores may be considered

statistically significant.
26

The pupils of the control group were taught by the ordinary

classroom methods without the aid of the sound pictures. Their

teachers received the units of instruction (on which the pictures

were based) which served as courses of study. Objectives, sug-

gested activities, a detailed account of the subject matter, and a

complete bibliography containing references for both teachers and

pupils were included in each unit of instruction. The teachers in

the experimental group received the same units of instruction as

the control teachers. The pupils, however, were given three show-

ings of each educational sound picture during the regular class

periods. It must be remembered that the control teachers utilized

teaching methods familiar to them while the experimental teach-

ers were untrained in the utilization of sound pictures.

The class teaching of the four units of instruction began two

weeks after the administration of the intelligence and initial tests.

Each unit was taught during a period of two weeks. The natural-

science groups received five thirty-minute periods of instruction

for each unit; the music groups received one fifteen-minute and

three forty-five-minute periods for each unit. The three ten-min-

ute presentations of each talking picture to the experimental

groups were part of the one hundred and fifty minutes of class in-

struction. The teachers of the control groups were allowed to use

any teaching device, except motion pictures, within the time

limits set. No teacher was permitted to see any of the tests, and

no teacher of control classes was allowed to see any of the talking

pictures.

At the end of each study unit a comprehensive final test com-

parable to the initial test was administered. Each of these tests

consisted of approximately 90 items. The reliability coefficients

of the final tests were: .90, .90, .73, and .90 for the four natural-

science tests and .88, .82, .89, and .94 for the four music tests.

Four weeks after the completion of the fourth unit of instruc-

26 The critical ratios were: string choir, 3.23; woodwind choir, 2.02; brass choir,

2.99; percussion group, 4.29.



GROWING ROOT WITH PROTECTING CAP

SPEAKER: One of the most marvelous features of the root is the root-cap,

which covers the tip. It protects the delicate growing part which is directly

back of it. It never becomes a part of the root proper. Its function is simply
that of a shield. The worn-out cells of the root-cap become a protective

coat for the root-tip. As the roots penetrate the soil, this jelly covering wears

off about as fast as it forms. From Plant Roots.



STOP-MOTION PHOTOGRAPHY OF PLANT GROWTH

DR. FISHER: The stem pushes up through the soil in an arched or bent-

over position, thus protecting its first young leaves. The stem supports the

leaves, which need air and sunlight for their work. Oxygen of the air is used

in breathing, and carbon dioxide is used in making starch for food. From

Plant Growth.
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tion the initial tests were repeated as recall tests.27 The teachers

were not informed prior to the date set that recall tests would be

administered.

It will be recalled that considerable attention was given to test

construction. The coefficients of reliability indicated that the tests

were highly reliable for experimental purposes. Moreover, it is

quite probable that these tests were more valid than any other

tests previously devised to measure the contributions of sound pic-

tures as a medium of instruction. The different types of tests

measured various aspects of the learning situations.28 It is true

that primary or factual learnings were more adequately measured

than secondary learnings, such as attitudes or appreciations. Yet

a definite attempt was made to measure objectively even the in-

tangible secondary learnings. Examples of such test questions fol-

low: "All butterfly caterpillars should be killed (true-false)."

"If a person touches a toad warts will grow on his hands (true-

false)." "Which one of the following scenes can the woodwind

choir best interpret? (multiple choice)." "The tone quality of

the double bass is (completion)."

Methods of analyzing test results. The test results were studied

to determine differences between the two methods of instruction,

with and without the aid of sound pictures. Comparisons were

made between the average test scores made by the groups taught

by these two methods the experimental and the control groups.

They were as follows:

1. The immediate learning of both groups of pupils was com-

pared by determining the relative average final test gains the

relative superiority of the average final test scores over the aver-

age initial test scores.

2. The specific contributions of the sound pictures alone were

determined by comparing the average gains made by both groups
of pupils on those test items the answers to which were furnished

directly or indirectly by the sound pictures as well as by the units

2? The coefficient of reliability for the complete natural-science recall test was

.88; for the complete music recall test, .95.

28 See pp. 77-78 for a description of the various types of tests constructed.
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of instruction. These items were designated as "picture-unit

items."

3. A study of those test items the answers to which were not

furnished by the sound pictures indicated indirect contributions

of the pictures to learning. The average gains on these non-pic-

ture items were compared for both groups.

4. The contributions of sound pictures to groups of below aver-

age and of superior intelligence levels were studied.

5. The recall-test data afforded opportunity for investigating

the superiority of one group over the other after a four to ten

weeks' interval since formal class instruction on the material in

the units had taken place.

6. A study of individual test items revealed those elements of

picture composition which were most or least effective in present-

ing concepts.

Final test gains over initial knowledge. Chart V indicates

graphically the average final test gains over the initial test made

by the experimental and control groups on the individual unit

tests in both natural science and music. It is evident that in every

unit test, in both natural science and music, the experimental

groups were markedly superior to the control groups in average

test gains. In the natural-science tests, the experimental groups

exceeded the control groups by seven to ten points, a superiority

of 22-30 per cent.29 The experimental groups in music exceeded

the control by average gains of six to fourteen points, representing

percentages of superiority as follows: string choir, 32 per cent;

woodwind choir, 25 per cent; brass choir, 18 per cent; percussion

group, 34 per cent. Every one of these differences in average gains

favoring the experimental groups was statistically significant.
30

An examination of the natural-science and music scores made

by the experimental and control groups in the individual cities

indicated that the average gains of the experimental groups ex-

29 The percentage of superiority was computed by dividing the difference between

the two group averages by the average score made by the inferior group.

3 Critical ratios for individual natural-science unit tests were, in the order the

units were studied: 8.66, 6.86, 10.77, 5.76; for music tests: 9.00, 7.94, 5.89, 12.31.
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ceeded those of the control groups in every city and in every unit,

with but one exception in natural science and one in music. Nei-

ther exception in favor of the control group, however, was statis-

tically significant.

CHART V

SO-
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-

IO-

MU5/CNATURAL SCIENCE.
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FINAL TEST GAINS OVER INITIAL TEST FOR COMBINED CITIES

DCONTGOLGGOUP

Gains on picture-unit items. The specific contribution to learn-

ing made by the sound pictures alone was determined by compar-

ing the average gains made by the experimental and control

groups on those test items the answers to which were furnished

directly or indirectly by the pictures as well as by the units of in-

struction. An analysis of the tests showed that 60 per cent of the

total value of the natural-science tests and 69 per cent of the mu-
sic tests were picture-unit items. Chart VI presents in graphic
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form the average test gains on picture-unit items made by both

groups on the individual unit tests.

Chart VI shows that in average test gains on picture-unit items

the experimental groups were outstandingly superior to the con-

trol groups. In the individual natural-science unit tests the ex-

CHART VI
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FINAL TEST GAINS ON PICTURE-UNIT ITEMS FOR COMBINED CITIES

perimental group exceeded the control group by 41-60 per cent;

in music the percentages of superiority ranged from 20 to 42.
3I

In natural science the experimental groups were superior to the

control groups in every city and on every unit test. Moreover,

seventeen of the twenty differences between average gains were

statistically significant. (This was true despite the reduced num-

bers of cases involved in each comparison.) The average gains

made by the experimental groups in music exceeded those of the

3* Natural-science critical ratios range from 9.11 to 18.13; music critical ratios

ranged from 6.56 to 13.55.
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control groups in every city and in every unit test, with but one

exception which did not indicate a statistically significant dif-

ference. Fifteen of these twenty differences in favor of the experi-

mental group were statistically significant.

The foregoing data show that the specific contributions of these

sound pictures were undoubtedly greater, so far as these tests re-

sults indicate, than the other classroom aids utilized in this ex-

periment.

CHART VII

I . f

NATURAL MUS/C

I EXPERIMENTAL
GROUP U

FINAL TEST GAINS ON NON-PICTURE ITEMS FOR COMBINED CITIES

CONTROL
GROUP

Gains on non-picture items. In the preceding discussion it has

been shown that there was a marked superiority of the experi-

mental over the control group in average test gains as measured

by the picture-unit items, those items presented both by the

sound pictures and by the units of instruction. It is important
then to determine whether a clear superiority in average gains

existed in favor of the control groups on the non-picture items,

those items which were included only in the units of instruction.32

An examination of Chart VII, showing the average gains of the

experimental and control groups on the non-picture items, indi-

32 It will be remembered that one-fifth of the total class time of the experimental

groups was devoted to observing the pictures.
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cates that the test gains made by the experimental groups on the

picture-unit items were not made at the expense of learning those

elements of subject matter which were presented only by the units

of instruction.

In but one of the natural-science unit tests (butterflies) was

there a significant difference in average gains favoring the control

group.
33 In fact, in one of the unit tests (amphibians), the dif-

ference, though not significant, actually favored the experimental

group. For all the natural-science tests combined the difference

between the average gains was but one point.
34

In music the results were even more striking. The experimental

group actually excelled the control group in average gains on non-

picture test items.35 Two of the unit test results, woodwind choir

and percussion group, indicate differences that were statistically

significant.
36 The percentages of superiority of the experimental

group for the four unit tests on non-picture items were: string

choir, 3; woodwind choir, 13; brass choir, 3; percussion group, 47.

Gains made by pupils of inferior and superior intelligence. A
study was made of the effectiveness of the sound picture as a me-

dium of instruction in the teaching of pupils of below-average and

above-average intelligence levels. Pupils with intelligence quo-

tients below 90 were classified as of below average intelligence;

above no, as of above average or superior intelligence. The num-

bers of pupils in the various groups were as follows: natural sci-

ence, 113 pupils of below-average and 240 of above-average in-

telligence; in music, 113 of below-average and 117 of above-aver-

age intelligence.

Chart VIII shows the average final test gains over the initial

test for groups of below- and above-average intelligence levels in

both natural science and music.

An examination of Chart VIII shows that the average gains

33 The critical ratio was 3.32.

34 The critical ratio was 0.59.

3s The intelligence quotient of the control group significantly exceeded that of

the experimental group in music.

36 The critical ratios were 4.24 and 9.15, respectively.
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made by the experimental groups in both natural science and

music were higher than those of the control groups for the low

intelligence levels as well as for the high intelligence levels. Each

of these differences was significant statistically. The amount of

CHART VIII
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this experiment made a distinctly significant contribution to the

learning of pupils of below-average and above-average intelligence

levels and that there was little difference in the amount of this

contribution to the learning of the pupils of either group.

Recall test results. As previously stated, the natural-science

and music initial tests were repeated four weeks after the last of

CHART IX
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the four final tests; thus they served as a battery of recall tests.

The individual recall tests, consequently, were given from four to

ten weeks after the individual final tests (the final tests having
been administered at two-week intervals.)

Charts IX, X, and XI show the recall test gains over the initial

tests for both natural science and music.

Chart IX shows that the average recall test gains over the ini-

tial test were greater for the experimental group in every unit of
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study. In natural science the percentage of superiority ranged
from 9 to 18; in music, from 14 to 32.

Chart X indicates graphically the specific contributions of the

sound pictures alone. They were gauged by an examination of the

average test gains made by both the experimental and the con-

trol groups on the picture-unit items of the recall test. As in the

case of the final test gains on picture-unit items, measured im-

mediately after class instruction of the unit ceased, the recall test

gains show a marked superiority of the experimental group in

every unit. In natural science the experimental groups excelled

the control groups by 29, 44, 27, and 41 per cent for the four units;

in music by 36, 33, 15, and 34 per cent for the four units (the per-

centages given in the order in which the units were studied.)
38

In examining the gains on the final test, administered immedi-

ately following the two weeks' class instruction of each unit, it

was found that the instruction material not taught by the sound

pictures was not sacrificed at the expense of the material presented

in both the sound pictures and the units of instruction. In fact,

there seemed to be a distinct carry-over of the effect of the sound

picture into that area of the field not presented by the picture. An
examination of the recall test results shown in Chart XI indicates

a similarly striking condition. The slight superiority in average

gains of the control group over the experimental in non-picture

items in natural science is not statistically significant; in music

there actually is an 1 1 per cent superiority in favor of the experi-

mental group on these items.

A study was also made of the retention of material learned dur-

ing the two weeks' class instruction and measured by means of

the final tests. The recall test scores were compared with the final

test scores and the percentage retention computed.
39 In natural sci-

ence the average percentage of retention was 69.9 for the experi-

mental group and 66.6 for the control group. This difference in

38 See p. 77 for order.

39 Percentage of retention was computed as follows:

Final Test-Recall Test
I0 ~

Final Test- Initial Test
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percentage of retention of 3.3 represents a 4.9 per cent superiority

of the experimental over the control group. This difference, how-

ever, may not be considered statistically significant.
40 In music

the average percentage of retention was 78.4 for the experimental

group and 81.0 for the control group. This percentage retention

difference of 2.6 representing a 3.4 per cent superiority in favor of

the control group is also not statistically significant.
41

If the tests had more adequately measured the secondary learn-

ings, it is probable that significant differences in retention would

have occurred.

Elements of picture composition analyzed. In the event that

traditional methods of picture production might not be the most

effective methods in the presentation of subject materials, re-

search in the field of picture composition was considered impor-

tant. A few of these elements of picture composition are: type of

photography such as slow motion, time lapse, animation, and nat-

ural; focal length close-up, medium, and long; length of scene;

quality of lighting; time of occurrence in the entire film; types of

sound speech or other sound; integration of sight and sound;

and repetition of scenes.

An analysis was made of those individual test items occurring

in both the initial and the final tests, the answers to which were

furnished either directly or indirectly by the films, as well as by
the units of instruction. These picture-unit items, numbering 186,

were ranked according to the superiority of the experimental pu-

pils over the control pupils in the number who responded correctly

to each test question on the final test but who did not answer the

question correctly on the initial test. Each item was then analyzed

in terms of the composition elements by which it was presented in

its sound picture.
42

The data indicated that the most important elements of com-

position involved in producing an effective educational sound pic-

* The critical ratio was 2.49.

v The critical ratio was 1.68.

v A staff of three professionally qualified individuals analyzed each item. The

analysis was made without any knowledge of the rank of the items.
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ture are the proper integration of audio-visual elements, a gener-

ous use of the close-up focal length, excellent lighting of scenes,

and judicious repetition.

In this study the most conclusive results were obtained from an

analysis of the pictures with respect to the integration of the

sound and pictorial elements. The following questions were asked

concerning each film scene which was analyzed: Where sound

other than speech was essential to a complete presentation of the

concept, was it used? Was the explanatory speech confined to a

simple and concrete presentation? Did any sound tend to distract

attention from the pertinent and important elements of the scene

because of disproportionate and unnatural amplification? Were
there any distracting elements of either sight or sound occurring

in the scene? Did the speech or other sound tend to direct atten-

tion to the important elements of the scene?

From the data furnished by this study it seems evident that

the proper integration of the sound and pictorial elements of the

film is of maximum importance. It is reasonable, moreover, to

assume that the effectiveness of the picture presentation would

depend largely upon the proper selection and integration of pic-

ture composition elements.

The test questions were not constructed with a view to meas-

uring elements of picture composition. Therefore comparatively

few of the elements occurring in the eight sound pictures were

measured. Whether a representative sampling of composition ele-

ments was chosen, however, could not be determined. More ex-

tensive research is necessary before these results may be consid-

ered absolutely reliable.

Summary of the Arnspiger experiment. In summary, it ap-

pears that the talking pictures used in this experiment made sig-

nificant and lasting contributions to learning both in natural sci-

ence and in music units of instruction and, furthermore, that these

contributions were not made at the expense of learning other

elements of unit subject matter not included in the talking pic-

tures themselves.
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FUTURE EXPERIMENTATION

Further research in the field of sound pictures must take

into consideration the many secondary or concomitant learnings

achieved by the use of this rich and vivid medium. These learn-

ings must be measured more adequately in order to test more com-

pletely all the contributions of sound pictures as a medium of

classroom instruction.



CHAPTER VI

SUGGESTED FIELDS FOR FUTURE RESEARCH IN
EDUCATIONAL TALKING PICTURES

A CHALLENGE TO THE CURRICULUM-MAKER

THE
emergence of the sound picture, which can present a

given amount of knowledge rapidly and effectively and

which can depict in their natural settings situations ordi-

narily beyond the sense limitations of the individual, offers an

interesting problem as to the scope and nature of materials which

may be covered by the curriculum.

The development of research in the use of this instrument has

as yet challenged the scope and objectives of current curriculum

practice only at isolated points. Careful studies have been made

of prevailing curriculum practice and of present theory. Sound

pictures have sought to supplement the accepted curriculum ma-

terials in meeting present objectives. It is essential that research

in this area should continue.

AVENUES FOR RESEARCH IN SOUND-PICTURE UTILIZATION

Within the bounds of the school curriculum as it is currently

practiced, opportunities for research in the development of sound

pictures may be classified under three heads: (i) the use of sound

pictures to supplement classroom instruction; (2) the use of sound

pictures for large-group instruction, particularly when the offering

of materials is not easily possible through regular instruction

methods; and (3) the use of sound pictures to supplement indi-

vidual-instruction materials in correspondence study on the sec-

ondary and college levels.

I. THE TALKING PICTURE AS A CLASSROOM AID

The first of these three uses is illustrated by many of the talking

pictures which are now available. The basic criterion has been

the presentation by the sound picture of those materials which

94
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could not be as effectively or as readily offered by teachers

through the use of other devices. In applying this criterion, it was

necessary, of course, to consider both the devices available to the

teacher and the time involved in the utilization of the devices.

Both of these elements have been given consideration in the pic-

tures of plant growth, of the development of small animals, of the

choirs of the symphony orchestra, of the range of the building

trades, and of transportation and interdependence. Further de-

velopment is needed in science, music, guidance, and the social

studies. The whole range of the curriculum may well be examined

for the possibilities of strengthening the work of the teacher with

this new device. Most of the work done thus far has been par-

ticularly applicable to the intermediate and junior high school

grades. The possibilities on the primary level are indicated by the

fact that even such pictures as are particularly useful for upper-

grade children in science seem to offer much to very young chil-

dren. On the senior high school and college levels, the use of pic-

tures not only for instruction but also for educational guidance is

undergoing investigation with materials prepared especially for

these fields.

Research in subject-matter areas. A pertinent question is that

concerning the curriculum research needed in this area. Instruc-

tion in science immediately presents itself for consideration. Here

are the possibilities of bringing to the high schools demonstrations

and experiments which utilize the best equipment available in our

great centers of learning. What are the contributions of the sound

picture using animated drawings, slow motion, time-lapse photog-

raphy, micro-photography, and the like, in adding to the clear-

ness of the work which can ordinarily be done with mechanical

devices? The adapting of the contributions of the sound pictures

to the educational process, however, is only in its beginnings. The

opportunities for investigating and building up effective instruc-

tional techniques should intrigue the creative teacher who under-

stands clearly the contributions of the sound picture in helping to

overcome the physical limitations of the classroom and the labo-

ratory.
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The language arts. The reader familiar with present-day meth-

ods of instruction in modern languages will see immediately the

opportunities for research in this field. The student of speech in-

struction will find ready materials for strengthening his work. Ex-

periments are already being carried on in the use of sound pictures

as a basis for composition subjects and the teaching of reporting.

While students of the problem have trod cautiously upon the field

of appreciation of literature, it may be that the opening of the

great literary world to persons whose progress through print is

now slow and tedious only awaits analysis by research workers in

this new medium.

Mathematics. In mathematical instruction, whether methods

to be followed are the traditional ones or those which would lead

to an intuitive appreciation of mathematical relationships, the

sound picture may have much to contribute. The usual mathe-

matics classroom is to the casual observer a chalky, barren place.

To the student of the field that same room is crisscrossed with geo-

metric figures and mathematical relationships
'

which give him

joy. Here perhaps as in no other area is the place for the creative

thinker to discover the contributions of sound pictures in bringing

to generations of boys and girls a keen appreciation and able

knowledge of abstract relationships.

The social studies. Continued analysis and investigation may
discover significant contributions in bringing to the social studies

representations of life-situations from all over the world, the raw

materials from which thinking will proceed. In this modern, com-

plex social order our citizens must have knowledge in vast

amounts. The years are too few. The art of reading is a slow de-

vice for discovering about the world and for learning to solve its

problems. If the sound picture presents a vivid picture of a situa-

tion in a few moments, the social-studies teacher is provided with

new opportunities for presenting the dynamic social forces operat-

ing in life. The teacher then may give his time to the discussion

of the problems that arise in the organization and appraisal of

this knowledge.

Vocational training. The sound picture provides a challenging



PROTECTIVE COLORATION OF GROUSE

SPEAKER: The full-grown grouse has a protective dress, made of barred

feathers. It blends with the background of grass and shrubs and helps him

to hide successfully. From How Nature Protects Animals.



PROTECTIVE FEATURES or FROG'S EYE

SPEAKER: The frog's protruding eyes enable him to keep a close watch for

any approaching danger. He can draw in his eyes to protect them. There is

also a transparent membrane attached to the lower eyelid which can be raised

to cover the eye as an additional protection. From The Frog.
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field for the student of method and curriculum in the vocational

subjects. The pictures produced by the industrial organizations

to instruct their workers in new technical processes are an indica-

tion that where the vocational objective is paramount the sound

picture has much to contribute. A large automobile-manufactur-

ing company introducing a new model utilizes the sound picture

in teaching the salesmen and mechanics its novel features. De-

partment stores utilize sound pictures in training salespeople not

only in the technique of sales but also in the technique of develop-

ing good-will. There are examples of pictures produced for the pur-

pose of instruction in the skills, ranging from the useful one of

mending a tire to the less meritorious one of selling a customer

something he does not want and making him happy about it.

While educators have been worrying over the consideration of

strictly vocational objectives, headway has been made by indus-

trial organizations to such an extent as to challenge the wakeful-

ness of the schools. Students of vocational education should ex-

amine their vocational objectives with great care to discover the

degree to which skills may be taught by the rapid process of the

sound picture. It is entirely possible that through the use of this

medium the scope of vocational and commercial education may be

broadened, the retraining of workers who have been thrown out of

positions by technological improvements simplified, and the uni-

versalizing of vocational-training opportunities approximated.

Teacher-training. The significance of this device for pre-serv-

ice teacher-training and for training teachers in service has been

evidenced by the various teacher-training pictures which have

been prepared. Studies of the applications in this field are needed.

Not only can great leaders in the field be brought to teachers

everywhere, but they can also be brought with carefully worked-

out illustrations of the ideas which they hold, utilizing sound pic-

tures of classes and schools rather than words alone to drive home

the significance of their teachings. Another contribution of the

sound picture, that of bringing before groups of teachers actual

classroom situations from experimental schools, holds promise for

the growth and spread of the better educational methods. These
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departures are most challenging for those intrusted with planning
the curriculums for teacher-training institutions and for those re-

sponsible for training teachers in service.

The work done thus far invites further research in supplement-

ing present methods of instruction in subject-matter fields on all

levels.

2. SOUND PICTURES FOR LARGE-GROUP INSTRUCTION

An intriguing field for research awaits those who will investi-

gate the use of sound pictures for large-group instruction, par-

ticularly where materials are not easily offered through regular

instruction methods. It may be that the instructional organiza-

tion which will be found most effective will be some combination

of small student-teacher conference groups and large demonstra-

tion-lecture groups, utilizing the sound picture in the latter in-

stance.

The opportunities in this direction would seem particularly

promising in the broadening and finding courses of the junior high

school. The device that has been proposed to reach broadening

and finding objectives
1
is a series of short courses, dealing with oc-

cupational and academic subjects which will be treated later. The

possibility here of providing much of the service of broadening

and finding courses, even in subjects which commonly give chil-

dren contacts with machines, should be carefully investigated. To

what degree can a youngster actually be taught the important

things we wish him to learn in a sheet-metal shop without recourse

to the actual cutting of tin? To what extent can the number of

children taught by the sheet-metal instructor be increased? To

what degree can the amount of laboratory equipment usually con-

sidered necessary in this subject be reduced? The answer may be

that the talking picture has nothing to contribute here. If so, the

values of the sheet-metal shop will continue to be limited to the

comparatively small number of pupils who can be provided such

shops. But if there is a contribution which will lessen the cost and

1 H. B. Brunei, The Junior High School at Work. Bureau of Publications, Teach-

ers College, Columbia University, 1925.
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broaden the range of such instruction, the sound picture will carry

the advantages of these experiences to thousands of boys and girls

who are now denied them. Here is an opportunity for research

which should challenge students interested in junior high school

objectives.

The possibilities of the sound picture in the elementary school

are readily suggested by the development of the platoon school.

The platoon school emphasizes the departmentalization and spe-

cialization of certain activities in which children may be taught in

groups of more than normal size. It is but a short step farther to

consider other elementary curriculum areas in terms of the in-

struction which may be given largely by the sound picture as com-

pared with that which demands the close attention of the teacher.

This may or may not result in a departmentalized type of instruc-

tion such as the platoon school offers.

If research proves the sound picture effective in introducing

new elements into the environment of boys and girls in the pri-

mary grades, it is entirely possible that the lessening of the empha-
sis on skills in the primary grades, demanded by the progressive

schools, may proceed faster than otherwise and that the scope of

the teaching of these skills themselves may be broadened to cover

more years of the child's life.

3. THE TALKING PICTURE AS AN AID FOR CORRESPONDENCE STUDY

The third area in which research is needed within the scope of

the objectives of the present curriculum is the field of correspond-
ence study. When this subject is mentioned, most persons think

of the private correspondence schools which today are doing a

work comparable, at least in expenditure involved, to that of the

colleges and universities of the country. Since some of the work
of the correspondence schools has been under fire from time to

time, many persons in education have developed the idea that

correspondence work is not quite respectable. In spite of this at-

titude, development in the extension departments of state uni-

versities and other state agencies in adult education, in the educa-

tion of teachers, and even in the supplementing of the curriculums



ioo THE EDUCATIONAL TALKING PICTURE

of small high schools has been of such a nature that great contri-

butions may be expected from this field in the future. The ex-

perience of the British Empire in the use of correspondence ma-

terials for instruction of isolated peoples has stimulated consider-

able thinking in the United States, as evidenced by activity on the

part of the Office of Education which looks toward the stimula-

tion of some such service.
2 The opening-up of the field of adult edu-

cation, with all it has to promise for the continuation of education

in adult years, ties up with this problem, since the variety of in-

terests of adults brings before us, with respect to any particular

course, a situation comparable to the problem of sparsity of popu-
lation. For this, excepting in the larger centers, the only solution

would seem to be through some use of correspondence study or

supervised individual instruction similar to that carried on recent-

ly in a number of high schools. 3
Investigation may reveal signifi-

cant possibilities for the utilization of sound pictures to supplement
individual-instruction materials, not only with the occasional

instruction of the master-teacher, but also with laboratory dem-

onstrations and with the offering of materials not readily pre-

sented in print.

3 U.S. Office of Education, College and University Extension Helps in Adult Edu-

cation (Washington, B.C.: Government Printing Office, 1930), Bull. 10.

3 K. O. Broady and Others, Practical Procedures for Enriching the Curriculum*

of Small Schools (Lincoln, Neb.: University of Nebraska, June 1931), Educational

Monographs.



WINGS OF EMPEROR MOTH EXPANDING

SPEAKER: Then the entire body comes out and the moth settles near by,

waiting for its wings to unfold. The body gradually shrinks as its juices flow

into and strengthen the wings. The action is rather slow at first but increases

in speed toward the last. During this time the external coat or skeleton of

the moth is hardening. This is the fourth and final stage in the moth's life-

cycle. Most moths hold their wings horizontally while at rest. The promi-
nent eyespots on the wings may attract its mate but they probably frighten

enemies. From Moths.



TANGENTS AND CIRCLES ASSUME THREE DIMENSIONS

DR. SMITH : Now let your imagination have play. Take the figure and twist

it around so that your tangents become like cones or cylinders. You then

have these different positions, and the positions that you see on the screen

are the same in three dimensions as those you had before in two dimen-

sions. From The Play of Imagination in Geometry.



CHAPTER VII

UTILIZING THE EDUCATIONAL TALKING PICTURE
ON THE ELEMENTARY- AND SECONDARY-

SCHOOL LEVELS

IMPORTANCE OF THE TALKING PICTURE AS A TEACHING AH)

THE
educational talking picture is not just a teaching de-

vice that might be compared with a piece of apparatus in

the laboratory, the building blocks of the kindergarten,

or the blackboards and other equipment of the classroom. The
introduction of the use of the talking picture into education may
prove to be an event as epochal as the application of the principle

of the wheel to transportation or the application of steam power
to the industrial age. No development in education since the com-

ing of the textbook has held such tremendous possibilities for in-

creasing the effectiveness of teaching as educational talking pic-

tures, produced and used so as to attain their potentialities. But

their effective use is predicated upon a thorough understanding of

the various contributions which the medium can make to the in-

structional process. It is worth while, therefore, before entering

upon a discussion of the proper ways of using sound films in the

classroom, to consider the nature of the medium with respect to

the aims of teaching.

ADVANTAGES OF THE USE OF THE SOUND FILM IN TEACHING

An important advantage in the use of talking pictures in the

educational program is the extent to which they unify subject

matter. The talking picture constitutes a carefully selected ex-

perience. Just as experience involves a cross-section of many of

the usual compartments of subject matter, so the learning from

sound pictures may break down subject-matter barriers. In the

Twenty-sixth Yearbook of the National Societyfor the Study of Edu-
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cation, a committee reporting on curriculum-making
1

deprecates
the tendency in the school curriculum to divide human knowledge
into sharply differentiated subject matter and states that "such

concentration leads to a narrow view of the world which is not sat-

isfactory." It goes on to show the importance of naturalness of

the learning situation in breaking down these subject barriers by

stating :

The chief reason for the criticism of existing subject divisions is that, as

now organized, some of the barriers between school subjects hinder true

learning, rather than promote it. From the study of industrial, political, and

social life, illustrations abound of the fact that the present divisions of the

curriculum tend in some cases to isolate meanings, principles, movements,
and forces which, to be really understood, must be studied in the close rela-

tionships of their natural settings.
2

Talking pictures promote forcefully those phases of the learning

process upon which the modern philosophy of education places

much emphasis. The results of experimentation and the judgment
of teachers using the pictures show that the medium can be very

effective, not only in the direct education which is seemingly the

primary purpose of the picture, but also in challenging the student

to think critically and to desire to carry his study far beyond the

picture into many related fields. Dorris3 stresses this result in ref-

erence to visual instruction as follows:

All that educational means can do is to make problems and their solution

more full of meaning to children and to provide more means and sources of

help in their solution. Visual materials are of value in stimulating thinking,

in clarifying the factors involved in the solution of a problem, and in render-

ing more thorough the mastery attained. The use of visual-instruction ma-

terials will not eliminate work; they will not set aside nor lessen the use of

textbooks and libraries. On the contrary, visual aids will furnish the stimu-

lus to go to textbooks and library sources of information for such help as the

visual materials themselves cannot give.

1 The Twenty-sixth Yearbook of the National Society for the Study of Education

(Bloomington, 111. : Public School Publishing Co., 1926), Part II: "The Foundations

of Curriculum-Making," p. 21.

'Ibid.

3 A. V. Dorris, Visual Instruction in the Public Schools (New York : Ginn & Co.
,

1928), p. 35.
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Even more important, the talking picture, because of its vivid-

ness and reality of impression, is exceedingly potent in the devel-

opment of attitudes and appreciations. It is essential that these

outcomes be considered carefully in the planning of all educational

talking-picture units because the very effectiveness of the device

insures that deep impressions will be made and that conclusions

will be drawn. Such outcomes are too important to be left to

chance.

It must be recognized that the talking picture has unrivaled ad-

vantages for presenting certain learning situations and that its

effectiveness may be limited in other situations. From the stand-

point of personality, it cannot replace the teacher, but the teacher

is even more important with it than without it. Although it should

raise the level of all teaching and may even enable the teacher to

instruct more children at one time, it is like the textbook in that

it is but a means to an end, effective though that means may be.

The talking picture makes the good teacher not less but more es-

sential, because such a teacher will more nearly utilize the full

educational potentialities of the medium.

MAJOR PROBLEMS OF UTILIZATION THE PROBLEM OF
INTEGRATION WITH THE CURRICULUM

Teachers must acquire a thorough understanding of this new
medium of instruction, including the correct utilization tech-

niques. Most difficulties in connection with the utilization of dif-

ferent devices center around a few major problems. Probably
the most complex problem in connection with the use of any
mechanical aid to instruction is the integration of the use of

the aid with teaching method and the curriculum. Many po-

tentially valuable aids have failed of real utilization in the

schools because no one planned carefully the function that each

should have in promoting the fundamental work of the school.

For illustration, the radio has been developed mechanically until

it can meet the criteria of facility and simplicity of use. And

yet it is not being used as extensively as its worth merits be-

cause educational administrators have not determined just
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where it fits into the school program from the standpoint of doing

something for the teacher that he cannot do better in some other

way. In other words, the radio has not been integrated with the

educational pattern so that its function is clearly defined. To a

large extent this has also been true of the stereopticon, the silent

motion pictures, and many other school devices. Teachers have

attempted to use them without first solving the problems con-

nected therewith; they have not known the advantage and limita-

tions of each device; they have not known how and when to use it
;

they have not planned the mechanical features connected with its

use so that it was readily available when needed
; and, finally, they

have not known just what educational outcomes they were seek-

ing in its use.

THE PROBLEMS OF SPACE, EQUIPMENT, AND OPERATION

The classroom has been and doubtless will continue to be the

center of learning in the school, although the modern school in-

cludes the playground, the gymnasium, the library, the auditori-

um, and other rooms as places where important learning takes

place. Education is no longer a process functioning largely in

classrooms; the school of today uses any possible environment

that can make a real contribution to the growth of the whole child.

It is probable, however, that the talking picture may find its

greatest use in the classroom as it exists today, or in another type
of room to which children may be taken for the specific purpose
of using this aid to instruction. This type of audio-visual class-

room, or studio,
4 may very well be developed in the larger or pla-

toon type of school where special rooms, many of them accom-

modating large class units, are already in use. Smaller auditori-

ums may develop into such instructional rooms with the use of

talking pictures for larger groups. The auditorium may also be

used legitimately for talking-picture programs having purposes

quite different from those that should govern regular instructional

use.

Where the talking pictures are to be used as an integral part of

4 See detailed description of the audio-visual studio in chap. xi.
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the teaching in the regular classroom, the apparatus should be

just as much a part of the equipment of the classroom as any other

materials of instruction. The apparatus should be so handy that

its use will not seem difficult for the teacher. He must be so famil-

iar with using the machine and the pictures that he will turn to

them almost as readily as he turns to a map or a globe. The teach-

er uses that equipment which he understands and can operate

with facility. If the device seems complicated or involves unusual

techniques of operation, thorough instruction must be given the

teacher so that he can manipulate it readily. Also, the device

must be constantly and readily available for immediate use. If it

gets out of order easily and requires considerable fixing each time

it is used, the chances are that it will not be a very important

asset to the teacher. He can, of necessity, use only that apparatus

which is available without considerable preparation because only

a part of his attention can be given to preparation for each of the

myriad teaching problems of the day.

If a special room is provided for talking pictures, the apparatus

should be included as a part of the permanent equipment. In

larger schools, it will probably be practicable to provide a regular

operator to relieve the teacher from the necessity of dividing his

attention between the mechanical and the directly instructional

phases of the program. However, it is essential that the operator

appreciate the value of the time of the teacher and pupils and that

the schedule of operation be efficient. If the i6-mm. machine is

used, an operator can be secured at a relatively small fee. This

relieves the teacher, whose valuable time can be given to the

more important part of the process of instruction.

THE POSSIBILITY OF MASS INSTRUCTION

It is probable that more than one class in the larger schools will

use the pictures at the same time. 5 In platoon schools the use of

the audio-visual studio may become an integral part of the pro-

gram. Several hundred children may receive the preparation for

5 An experiment underway in the schools of Providence, R.I., is testing the

contribution of talking pictures for large-group instruction in certain subjects.
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the picture in their various classrooms, go to the studio for the

talking picture, and carry on the follow-up work in their class-

rooms. The part of the program carried on in the studio might be

in charge of one teacher with many classes at one time. If the in-

dividualization of the learning process necessary in the prepara-
tion and follow-up can take place in the classrooms where the

groups are normal in size, there seems to be every reason to be-

lieve that the seeing and hearing could be done in mass because

individualization is inherent in the very process itself.

PRINCIPLES OF UTILIZATION ACQUIRING A BACK-
GROUND OF KNOWLEDGE

Whatever the plan of organization, certain principles should

govern the use of the medium in the classroom. For instance, the

teacher must acquire a background of knowledge concerning the

pictures and of skill in their use. The first thing he needs to do is

to examine his stock of ideas regarding the educational talking

picture: "Do I understand the function of this device?" "Do I

know how to organize a unit of activity using the talking picture?"

"Am I sufficiently skilful in the operation of the machine?" "Do
I know thoroughly the pictures which I am going to present to

my class?" "Do I know all the facts which are given in the pic-

tures?" "How can I experiment during the coming year to im-

prove my methods?" These are some of the questions which the

alert teacher will ask himself before beginning the year's program.

If he feels himself inadequately prepared, he should ask his prin-

cipal or the director of audio-visual instruction where specific in-

formation dealing with his problems can be secured. No teacher

should undertake the use of talking pictures in his classroom un-

less he knows what the talking picture can do, what talking pic-

tures are available for his work, how they may be used most effec-

tively, and what outcomes may be expected from their use.

Here one of the major functions of the director6 of audio-visual

instruction becomes apparent. He cannot expect progress if the

6 A complete discussion of the functions of the director of audio-visual instruction

is given in chap. viii.
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teachers who are to carry out the program are untrained. The

leadership of the director will be evidenced by the degree to which

he provides systematic instruction and supervision in the use of

his department's materials.

This training may take the form of special classes, organized in

short units for various teacher groups; it certainly should be an

objective of all supervisory activities. If the director has estab-

lished the proper relationship between his department and the in-

structional staff, the teachers will use talking pictures with con-

fidence and skill. The teacher is, without doubt, the most impor-
tant agency in making the talking picture function successfully.

PLANNING TALKING-PICTURE UNITS

Another essential principle of utilization has to do with plan-

ning. Each teacher should be encouraged to plan his program of

talking-picture units in terms of the whole school year, or as large

a part thereof as possible. The program should not be planned so

far in advance that it becomes too rigid to be modified as special

interests develop in the class. Planning on a long-term basis

makes it necessary for the teacher to review his course for units to

which the talking picture can contribute; it eliminates that hap-

hazard showing of pictures which wastes potential educational

values. When the teacher surveys his work for the coming year,

or any major portion of the year, he secures a perspective which

makes for better units of instruction as well as for better teaching

procedures. His picture requisitions enable the audio-visual de-

partment to draw up the film calendar for the year, or a consider-

able part thereof, a device which insures the timely use of ma-

terials and the greatest utilization of available film prints. Pos-

sibly the teacher has been called upon to serve on a special com-

mittee which co-ordinates individual plans with the general pro-

gram for the system, or which has written talking pictures into a

particular course of study.

To outline a series of talking-picture units, worth while in that

they group essential subject matter under important outcomes, it
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is necessary to understand the nature of the unit. 7 The first step

involves selecting the essential learnings which are to be attained.

These may be indicated in the local course of study or they may
be left to the initiative of the teacher. In either case, the essential

learnings that is, facts, attitudes, appreciations, and the like

divide themselves naturally into a group of objectives which study
of the subject matter selected for the unit will help the student to

achieve. The subject matter is selected on the basis of these ob-

jectives. The methods to be used in the unit, also controlled by
the objectives, are to be those which will present the subject mat-

ter most effectively and most economically.

Here the teacher who has outlined his work for the year, or any

unit-part thereof, will consider the talking picture. "Which of the

units will be aided more by the use of the talking picture than by

any other method?" With this criterion as a basis, a list of talk-

ing-picture units is quickly formulated. The next step, of course,

is to make sure that pictures for the proposed units are available

locally, or can be secured.

The foregoing discussion of the unit type of subject-matter or-

ganization is not to be interpreted as denying the value of the

talking picture for other situations. If the course of study is or-

ganized and followed on a traditional basis, with a textbook as the

center of classroom work, the teacher will find many elements in

the course to which the talking picture will contribute a more com-

plete understanding. By whatever method a course is taught, the

principle of planning holds true; the use of the talking picture

should be the result of careful forethought, a learning situation in

which the objectives, methods, and desired outcomes have been

given consideration in advance.

With the general program in mind the teacher needs to plan

each talking-picture unit as the students approach it. A unit rich

in learning possibilities does not merely happen. If the unit is set

up hastily, valuable materials may be missing, certain projects

will be unseasonable, or time will be lacking for satisfactory com-

pletion of interesting activities.

7 The unit of instruction is discussed more fully in chap. ii.
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PREPARING FOUNDATIONS AS A PHASE OF BUILDING CONSTRUCTION

SPEAKER: The wrecking crew is followed by the excavators. Here we

find steam-shovel engineers, drillers, blasters, riggers, and signalmen. The

immense weight of the building must be supported by adequate founda-

tions. At one side of the excavation we find rock-drillers preparing a pier hole

to receive the concrete footing. In another section of the excavation it is

necessary to sink caissons to a solid footing. From The Builders.
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The scope of the unit, the objectives, the subject matter, the

techniques to be used, the setting in which the talking picture will

occur, and the provision of supplementary materials must all be

taken into consideration. In making up the general list of talking

picture units, the teacher has probably selected for each unit the

objectives and outcomes. As the time approaches for introducing

a particular topic, the original plan may require modification in

line with the activities already completed. The students may have

acquired a special interest which necessitates a shifting of em-

phasis or the addition of new materials. The methods to be used

in the unit should be decided, and a time schedule drawn up. The

schedule and the proposed methods must be considered together;

a teaching device such as an excursion might not be practicable

within the allotted time. Reference materials must be made avail-

able, books and magazines collected, and exhibits started.

INTRODUCING THE TALKING-PICTURE UNIT

In setting up any learning situation, it is important that the

students have a basis on which to build the understandings to be

acquired. Since the new is interpreted in the light of past experi-

ence, it follows that the learner's past experience, in so far as it

bears upon the material of the unit, should be brought to the fore-

ground. Where past experiences are inadequate or are lacking,

the teacher fills in the gap. For example, if plants are to be

studied, the recall of any experiences with the home or school

garden contributes significantly to the new subject matter.

Another factor to be considered in introducing the unit is pupil

interest. Much interest will rise from the review of past experi-

ences. More will develop if the teacher points out the significance

of what is to be learned. This curiosity is fundamental in that it

supplies the drive and motive power for pupil activity leading to

mastery of concepts.

How may the unit be introduced so as to secure a maximum of

understanding and interest? There are many devices for this pur-

pose, some generally applicable and others limited to particular

subjects. Among the former is the talking picture. This device
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used as an introduction tends to recall to the student's mind any
related experiences he may have had. It certainly arouses interest

through the vividness of its presentation, and orients the study of

the whole topic.

It is probably desirable that the teacher preface the initial

showing of the picture with a brief introduction, particularly in

the case of elementary students. So many new visual and auditory
stimuli crowd upon the observer's attention in the first showing
that the young child who is not prepared may lose the theme of

the picture. Any unfamiliar production techniques used in the

film, such as time-lapse photography, may cause a confuson of

ideas unless they have been previously explained. However, some

teachers, especially in the higher grades, may prefer to present the

talking picture without explanation, using the questions which

arise as an incentive to further learning. The matter of introduc-

ing the picture is one which the individual teacher will decide

after considering the age-level of the students, the nature of the

picture, and its relation to the unit.

Needless to say, the teacher ought to know thoroughly the con-

tent of the picture before it is shown to the class. If the film is new

to him, he should project it several times, noting points of possible

difficulty, studying the details of important developments, famil-

iarizing himself with the sound, and making lists of the major con-

cepts to which he will later call the student's attention. This does

not mean that he will answer all the questions that pupils will

raise; some will be answered by subsequent showings and some

may be assigned as problems for solution. For example, if the

picture The Frog* is used, the teacher should be able to explain the

sections where time lapse, slow motion, and micro-photography
have been utilized; he should be familiar with all details in the

pictured growth of the frog from the egg to adult.

Any supplementary materials accompanying the picture merit

the teacher's advance attention. Particularly is this true of the

study guides or manuals which certain producers of educational

8 An educational talking picture for elementary school science (Erpi Picture Con-

sultants, Inc.).
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films prepare. The study guides described in chapter ii are de-

veloped before the picture is produced, so that the picture is ac-

tually based on the unit. After the picture has been completed,

suggested procedures and a picture description are added to the

unit of instruction. It thus becomes a study guide covering the en-

tire unit as well as the use of the talking picture, to be followed or

modified as the teacher sees fit. Other supplementary materials

which may be collected in advance include special libraries for the

project, objects, models, and charts. Although some of these may
be the outgrowth of later pupil activity, their possibilities ought
to be canvassed at the outset.

DEVELOPING THE UNDERSTANDINGS OF THE UNIT

After the interest of the students has been aroused and a good
start secured, the important ideas of the unit need to be de-

veloped. Whatever the method by which this is achieved, it is

fundamental that the learning should result from the student's

own activity. Therefore, each student needs to be placed in learn-

ing situations which involve the important ideas. For example, a

seventh-grade class studying transportation may be seeking a

knowledge of present-day transportation devices and their histori-

cal development. Here such projects as the collection of pictures

showing the progress of railroads, the discussion of the automobile's

effect on the railroad, and special reports on the development of

the steamship or airplane furnish student activities out of which

the understandings of the unit may be crystallized.

At this stage in the use of the unit, the function of the talking

picture is informative; the cumulative effect of several presenta-

tions adds greatly to the student's knowledge. The supplementary

reading which he has done is made vivid and effective by the pic-

ture. Any misunderstandings which exist in the student's mind

are quickly cleared up. For the superior student who has mastered

the essentials of the unit quickly, the talking picture suggests in-

teresting enrichment activities.

The presentation of the talking picture at this stage should be

so conducted that it stimulates a maximum of discussion. Each
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member of the group should be made to feel that he has an op-

portunity of expressing his reactions to the new material. Imme-

diately after the picture has been shown, the ensuing discussion

should bring to light any mistaken views; it should single out the

important picture ideas; and it should relate the picture to the

larger background of the unit. The teacher may find it advisable

after ten or fifteen minutes of discussion to repeat the picture.

Where this is done, the students should be asked to make a list of

the points to which they need to pay special attention in the re-

peated showing. With regard to the frequency of showing during

the course of an entire unit, three times should be considered a

minimum. The judgment of the teachers participating in the Erpi

experiment which is reported in chapter v confirmed this standard.

No experimental data are now available concerning the effect of

picture repetition on interest. This will vary with the subject, the

type of picture, and the special interests of the group. It is well

to keep in mind that almost any educational talking picture has

so many facets of interest that a great number of showings, if

skilfully introduced, are possible without loss of value.

To summarize, the talking picture at this stage of the learning

process adds to the student's knowledge, helps to reveal and cor-

rect mistaken ideas, and stimulates the application of its concepts

to the problems of the unit.

APPLYING THE UNDERSTANDINGS OF THE UNIT

In the final stage of the unit, students should be encouraged to

make practical application of the facts and ideas they have ac-

quired as a result of their study. The new concepts must be uti-

lized if they are to be a permanent part of the student's mental

equipment. He has now reached the point where he can derive

satisfaction from his recent learning accomplishment in solving

problems which hitherto puzzled him. To use the illustration from

transportation again, the student now can apply his knowledge of

transportation devices and their social effects to conditions exist-

ing in his community.
The talking picture is important here for review purposes. It



INDIVIDUAL COUNSELING IN THE HIGH SCHOOL

ADVISER: Frank, I see by your program card that you have chosen

commercial geography and music as your lecture subjects next term

I thought you said that you wanted to be an architect or mechanical en-

gineer. You have done well in science and advanced mechanical drawing,
haven't you, this past term? ....

FRANK: Well, Mr. Smith, I liked science and mechanical drawing and

wanted to continue with them. I liked the machine-design course and the

physics course. They appeal to me. But I didn't get along very well in Eng-
lish and French. This will be a hard term if I play on the baseball team.

I'd like to drop those and take oh, say commercial geography and

music, just so that I could graduate.

ADVISER: I remember that you didn't do very well in English and French,
but how would commercial geography and music help you in your require-

ments for architecture and engineering? Besides, you are going to need Eng-
lish and French to meet your college requirements. From Guidance in the

Public Schools.



FIRST-HAND VOCATIONAL INFORMATION

DR. KITSON: Bill is now in the second stage of his investigations he's

finding out all he can about commercial photography. When he goes back to

school in the fall he can join the camera club. Then, too, after school hours

he can probably work for this photographer, and next summer and after he

has graduated he can really get his hand into the work and obtain a good ap-

prentice training. From Finding His Vocation.
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crystallizes the learning which has taken place. As a result of the

many activities of the unit, the student now has an enriched store

of knowledge which enables him to discover new implications in

the materials presented by the picture. At this point the teacher

may use the picture as an integrating device to tie up the new un-

derstanding with related ideas, so that the student sees the unit

as part of a larger organization of subject matter.

The outcomes which were set up at the beginning of the unit

should now be apparent. If the class has been studying plant

growth, the student should now exhibit a knowledge of the work

of roots, stems, leaves, flowers, and seeds, and an appreciation of

the importance of plant life. Evidence that the desired outcomes

have been achieved may be secured in several ways : the satisfac-

tory completion of projects, the interest manifested in further ac-

tivities, the character of the group discussion, and informal test-

ing. The teacher will find it desirable to accumulate objective

test questions on each unit undertaken. Wherever objective tests

have been prepared to accompany the picture, the use of these

materials will lighten the instructor's work and make possible a

more accurate check of individual accomplishment.

INSTRUCTIONAL AIMS VERSUS ENTERTAINMENT PURPOSES

The foregoing principles governing the use of educational talk-

ing pictures in the classroom may be illuminated by contrasting

instructional sound films and their uses with pictures produced
and utilized for entertainment purposes. It is very evident from

the previous discussion of the use of talking pictures for instruc-

tional purposes in the classroom that the program differs radi-

cally from that of using talking pictures for entertainment. En-

tertainment talking pictures have their legitimate function but it

is essentially a different one from that of the educational talking

picture.

When entertainment is the objective, its attainment is realized

largely while the picture is in process of being seen and heard, al-

though some residual pleasure comes from recall. No preparation
needs to be made for the showing and no follow-up is essential.
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The educational talking picture is not intended to be a complete

experience in itself. It is the middle part of an educative process
and is related both to a preparation and to a follow-up. In other

words, the picture contributes to certain learning that has gone
before and is related intimately to what is to follow. Dorris9 shows

the part that the picture can play in the three steps in developing
a lesson: the assignment, the laboratory or research period, the

review. It can have a real function in all three steps, but always
it is contributing as a part of the process and not as the process
itself as a means to an end and not the end.

EFFICIENCY OF LEARNING A CRITERION FOR USE

Talking pictures should not be used as an aid to instruction

unless their use actually improves the efficiency of learning to a

greater degree than is possible through any other means at com-

parable cost. If they effect an economy of time in learning or if

they bring to the learner an enrichment of the curriculum not

possible at comparable cost through any other medium, if they
contribute materially to the development of those powers in the

individual that are essential in learning, if they are more effective

than other teaching devices in establishing not only the direct

and the indirect learnings but also the concomitant learnings,

their use is justified by the teacher.

It might be emphasized at this point that it is not expected that

talking pictures are to supplant the use of other aids to instruc-

tion. All have their legitimate functions as devices to aid instruc-

tion; no one should be used to the exclusion of others. Each should

be used for the contribution it can make best in the development
of the unit of instruction. A unit may involve the use of any or all

of the devices, according to the nature of the objectives involved.

Their educational possibilities will be realized only as their use

is carefully integrated as a part of the learning process, contribut-

ing to the attainment of clearly defined objectives.

9 Op. tit., pp. 49-58.



CHAPTER VIII

ADMINISTERING A LOCAL PROGRAM OF
AUDIO-VISUAL INSTRUCTION

THE NEED FOR ADEQUATE ADMINISTRATION

SUCCESSFUL

audio-visual instruction in the schools re-

quires capable organization of the talking-picture program,

thorough instruction of all who are to use the device, and

intelligent, sympathetic supervision. Talking pictures will func-

tion in instruction when their part in the attainment of the local

educational objectives has been clearly denned as a result of the

co-operative efforts of the administrators, the curriculum special-

ists, the supervisors, and the teachers. The showing of pictures

on any other basis is limited to entertainment. The problems of

method ought to be solved before, not after, use is begun; the

teacher must be relieved from the beginning of unusual mechani-

cal burdens incident to use. Otherwise, a prejudice will be de-

veloped that will militate against success.

ADMINISTRATION IN SMALL AND LARGE SCHOOL SYSTEMS

In order that talking pictures and certain other aids to instruc-

tion may function in the school program as they should, a definite

organization is needed to administer their use. Such an organiza-

tion is vital, even in the smaller school systems. It is certainly

necessary in the large school systems. With modern trends in

educational method, the tendency is very definitely toward the

use of more materials of instruction. The organization of such

materials must be achieved if the educational program is to ad-

vance smoothly. In many school systems little thought has been

given to this problem, and yet if an analysis were made of the

time spent in the discovery of materials and in their assembly for

specific class purposes, it probably would be found that a compre-
hensive plan developed in advance of the year's work, and put
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under the guidance of one individual, would save much in time as

well as in the service of workers for which money is paid. In the

organization of these classroom materials anything of a cumber-

some or purely "red-tape" nature should be avoided. In smaller

school systems, the responsibility for this field of work might well

be turned over to that individual who has a particular flair for

such work or a particular delight in rendering such a service. In

the large school system, the organization may be provided in a

department
1 which directs the use of aural and visual instruction

materials.

Irrespective of the size of the school system, the work to be done

in advancing the program for the use of sound pictures will be

divided into three types of service. There will be the administra-

tive services involved in directing and co-ordinating the various

educational services. These educational services will be extended

in four directions. There will be the problem involved in the in-

struction of teachers in the utilization of the sound picture and the

supervision of the instruction before and after the teachers have

gained skills in this field. The integration of sound films with the

curriculum and the selection of the sound films themselves will

also form definite parts of the educational service to be rendered.

A sound-picture program also requires certain mechanical serv-

ices, such as the delivering of materials and the operation of ma-

chines, the clerical work of requisitioning and inventory, and the

storage and repair aspects of the problem. All three types of serv-

ice, namely, administrative, educational, and mechanical, will

vary in character and amount with the size of the school system.

They present no formidable barriers to the use of the sound pic-

ture even in the smallest school. The problems involved in their

use may be likened to the problems which the administrative

officers of a school system have already encountered in the in-

stallation of a new set of readers or in the provision of a new sys-

tem of handwriting. The essential fact about these services is that

1 Such a department may be confused with a department of oral instruction and

hence might better carry the less inclusive title of "department of audio-visual in-

struction."
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they must be recognized before the need appears and provision

made in advance for their management.
Chart XII shows the essential functions in the administration

of any program of audio-visual instruction. In a small school sys-

CHART XII

ADMINISTRATIVE SERVICES

DIRECTING AND
COORDINATING
THE VARIOUS

EDUCATIONAL
SERVICES

INSTRUCTION
OF TEACHERS
IN UTILI-
ZATION

SUPERVISION INTEGRATION
OF SOUND
PICTURES WITH
CURRICULUM

SELECTION
OF SOUND
PICTURES

MECHANICAL
SERVICES

DELIVERY AND
OPERATION

CLERICAL
WORK

STORAGE AND
REPAIRS

ESSENTIAL FUNCTIONS IN ADMINISTERING A LOCAL AUDIO-VISUAL

INSTRUCTION PROGRAM

tern these functions may be performed by one individual in addi-

tion to many other types of service. In a large school system a de-

partment of audio-visual instruction is essential.

DEPARTMENT OF AUDIO-VISUAL INSTRUCTION FOR
LARGE SCHOOL SYSTEMS

Many of the problems which such a department in a large

school system will handle will be discussed here. Detailed pro-

cedures are given which will be reduced in amount and frequency
when they are carried on in small school systems. In medium and
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large-sized school systems all special instructional devices such as

visual aids, the radio, the phonograph, and talking pictures should

be controlled and directed by a department which may be known

as the "department of audio-visual instruction."

Many types of instructional aids made available to the teacher

in recent years have not achieved their full potentialities because

of certain unsolved problems connected with their use. These

problems usually continue to exist largely because no one person

has been given the responsibility in the school system for solving

them. Dust-laden models, exhibits, stereopticons, and projectors

bear mute witness to this fact. Hence the reason for the emphasis

upon centering the responsibility for the proper use of educational

devices either on some individual in a small school system or on a

definitely organized department in a larger school system where

the work of such department justifies the cost.

The establishment of a department merging the administration

of all such supplementary devices would prove economical both

educationally and financially; it would also justify the appoint-

ment of a supervisor or director of audio-visual instruction.2 In

the smaller school system it may frequently be found advanta-

geous to give a similar title to the principal or supervisory official

who will be put in charge of the administration and supervision

of these devices. These departments already exist in a number of

school systems and much has been accomplished by them in the

organization and management of instructional materials. Some

departments have already worked out well-co-ordinated plans in

which all types of teaching aids have been given their part. These

suggestions with particular emphasis on sound pictures may be

helpful in further programs.

2
Departments to supervise the use of visual aids in the schools are not new. In

1924, according to a bulletin (Visual Instruction Departments in Educational Insti-

tutions} by the U.S. Bureau of Education, fourteen cities had visual-instruction de-

partments with directors giving part or full time to this work. New York and Mas-

sachusetts have long maintained efficient visual instruction departments.

The 1931 Visual Instruction Directory of the National Academy of Visual In-

struction gives 223 officials in charge of city, district, and county departments of

visual instruction.
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The relationship of this department to other parts of the school

system is "staff" rather than "line." That is, it renders a service

to those charged directly with responsibility and authority for the

educative process. Its objective is to help the teacher to do his

work more effectively, and thus to promote the quality of what is

learned, to increase the amount of learning, and to further the

efficiency of the learning process in every way possible. It is not

the function of the department to exert authority over teachers

and principals. The place and relationships of this department in

a large school system are indicated in Chart XIII.

THE DIRECTOR OF THE DEPARTMENT

The director should be responsible directly to the superintend-

ent of schools. The director holds a very important position, since

success in the use of audio-visual aids to instruction will depend

mainly on him. Inasmuch as all service officers in a school system
must rely largely upon persuasion rather than authority to make
their programs effective, the director should have the personality

which tends to inspire acceptance of any cause he promotes. Of

course, this in itself is not sufficient. It would be helpful if he had

experience as a school administrator or supervisor before assuming
this position. Successful teaching experience would be desirable.

He must be versatile in developing a pioneer field. He must be

tactful and able to secure the co-operation of his assistants and to

organize and lead teachers. His sincerity of purpose must com-

mand the respect of teachers, principals, and supervisors, and his

enthusiasm for the use of audio-visual aids must be inspiring and

contagious.

These qualifications are such as should be possessed by any

good director or supervisor. Other qualifications are equally or

more important for the director of this department. His training

should include a knowledge of supervisory techniques, profession-

al courses in school administration, and an understanding of the

most important philosophies of education. He should be a curricu-

lum specialist, thoroughly aware of the contribution which may
be made by each of the devices under his supervision to the vari-
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ous local courses of study. He should know both theory and prac-

tice in modern education on the primary, intermediate, junior

high, and senior high school levels. While in the larger school sys-

tems curriculum experts as members of this department may as-

sume responsibility for integrating the use of audio-visual aids in

the curriculum, the director should know the sources of materials

and their contributions for all educational levels, and should be

able to judge whether they have been used in the most effective

manner.

The director must also be familiar with the technical aspects

of sound-picture projection, radio broadcasting and reception, si-

lent-picture production and projection, the making and showing
of slides, and the mechanical features of all other devices within

the scope of this department. He must be able to judge intelli-

gently concerning the quality of apparatus and instructional ma-

terials and to determine relative cost values. He must have the

capacity to preserve materials and equipment in an orderly and

efficient manner, for confusion will ruin no other department in

the schools more surely than this one. He must understand

budgeting, because he will be expected to request or to authorize

the expenditure of large sums of money in a new field where values

have not become as stabilized or as generally recognized as in

older fields.

To sum up, the director or supervisor of this department should

possess qualities of effective leadership, should know the tech-

niques of supervision and administration, should have intimate

technical knowledge concerning the devices of his department to-

gether with their educational implications, and should have a real

grasp of educational aims, subject matter, methods, and out-

comes. While it may seem that these standards are high, they

are no higher than necessary if the educational potentialities of

the department are to be realized.

Some conception of the importance of the position may be

gained from a consideration of the duties of the director as out-

lined by various writers on the subject. Most of the suggestions
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of Dorris3 and McClusky4 have been combined with some addi-

tions by the author and presented in the list of duties given be-

low. No claim is made that the list is all inclusive, but it does give
a rather accurate idea of the administrative and supervisory func-

tions of the director and his assistants.

1. Plan the records and reports of the department and devise accurate ac-

counting system for all supplies and equipment.
2. Advise the superintendent, if so requested, as to selection of personnel of

department.

3. Hold meetings of department staff to plan program of work.

4. Supervise activities of all members of department.

5. Prepare the budget of department and keep accurate account of expendi-
tures in relation to budget.

6. Select, with help of advisory committee, all materials to be purchased
under the budget, and execute requisitions for them.

7. Consult with advisory committee concerning the integration of the use

of visual aids with the curriculum, assist in preparation of courses of

study, and offer suggestions as to how materials may be used in different

types of lessons at the various grade levels.

8. Instruct teachers and principals, both individually and in groups, as to

the values to be derived from audio-visual aids and interview those who
come for help.

9. Hold teachers meetings to demonstrate (or have assistants do so) the

use of new apparatus and materials.

10. Plan and assist special demonstration lessons given by teachers as a part

of the supervisory program.
1 1 . Prepare catalogues of materials and suggestions for use and arrange for

announcements concerning functioning of the department.
12. With help of advisory committee, prepare lesson plans, digests, lectures,

and other teaching helps to accompany audio-visual aids.

13. Promote and direct the community use of the materials and equipment
of the department.

14. Through speaking and writing, acquaint public with aims and activities

of the department.

15. Conduct special university or college courses in audio-visual instruction

for the benefit of teachers and others who desire to acquaint themselves

more thoroughly with the field.

3 Anna V. Dorris, Visual Instruction in the Public Schools (New York : Ginn &
Co., 1928), pp. 387-88.

4 Frederick Dean McClusky, Junior and Senior High School Clearing House, De-

cember, 1930.
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1 6. Suggest problems for research and use the findings in a constant ap-

praisal of the work of the department.

17. Prepare reports acquainting superintendent with the accomplishments

and program of the department.

1 8. Study constantly in order that the service to be rendered by the depart-

ment may become more and more efficient and valuable educationally.

19. Through attendance at meetings and through writing and speaking, do

everything possible to extend the use of audio-visual aids in school sys-

tems generally.

ASSISTANTS TO THE DIRECTOR

As indicated in Chart XIII, the director in large systems will

probably find it necessary to place a specialist in charge of talking

and other motion pictures, one in charge of radio, and another in

charge of visual aids. Each assistant should be expert in his par-

ticular field, should possess to a large degree the qualifications

specified for the director, and should be able to supervise the use

of the instructional aids of the department.

SUBJECT-MATTER SPECIALISTS

A large and well-organized department of audio-visual instruc-

tion may also include subject-matter specialists who supply the

classroom teacher with educational service in the form of sug-

gested activities, supplementary subject matter, references, pro-

grams for special occasions, and other materials which will en-

rich teaching. Much of this material may be gathered by the

staff specialist in the form of reports of classroom activities. Some

of it may be developed by the staff specialist himself, as a stimulus

to the teacher. In small systems practically all this work will be

the product of the teachers, the director serving as a collector and

editor of materials.

CLERICAL STAFF

The office staff will have much to do with the efficiency of the

department. A general secretary, a clerk in charge of filing, and

another in charge of shipping will be the minimum staff necessary

in large systems. Their duties are important. It is essential that

the department keep an accurate record of all its materials, that
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it issue catalogues and bulletins of available stock, and that it

provide a system of requisitions which insures the timely use of

these materials in the classroom. The stock records should show

how often and by whom each film subject has been used. Requi-
sitions for rented films should come first to the central file clerk.

Bookkeeping work of this sort is, of course, familiar to the pres-

ent visual instruction departments and their system of record-

keeping needs to be enlarged only by the accession of sound-pic-

ture materials and radio-program data.

TECHNICIANS AND DELIVERY CREW

Closely allied to the clerical force will be the technicians re-

sponsible for the care and operation of the equipment. They in-

spect and repair all materials returned from the various schools

and make certain that everything is in the best condition for the

next use. In large cities projectionists are often a part of the cen-

tral-office staff, operating equipments under assignment. Some-

times the work of technician and projectionist may be carried by
the same person.

5 The delivery force is responsible for the prompt
arrival of materials at the various schools and their return to the

central department. In arranging film-distribution facilities, the

most practical step is to utilize, as far as possible, the present

method of supply distribution, where a central supply storage

depot exists. The size of the school system will regulate the char-

acter of a film-distribution organization. In a large system one or

more light delivery trucks may be needed for the exclusive use of

film circulation.

PRODUCTION SPECIALISTS

As the full possibilities of the use of audio-visual aids in instruc-

tion are realized, it is possible that some large school systems will

have their own production specialists, who will be responsible for

the development locally of many of the materials of instruction

s These projectionists may train operators attached to the various individual

schools and supervise their work rather than actually do it themselves. One pro-

jectionist might thus handle the work in a large system and the results be economical

both financially and educationally.
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used in this department. Many school systems now have their

own photographers and individuals responsible for radio pro-

grams. Much valuable material could be produced locally to sup-

plement effectively the offering of the commercial market.

ORGANIZATION FOR THE SMALL SYSTEM

Thus far what has been said about personnel has applied to

larger cities. Smaller school systems cannot have and do not need

an elaborate department. It is contended, however, that the im-

portance of audio-visual aids justifies even in smaller cities the

organization of services presented in Chart XII.6 Note that this

chart indicates essential services, not personnel; in the small

school probably all the services outlined will be part-time func-

tions of certain principals, teachers, and clerks. Here the director,

or possibly a principal, handles all three phases of the program.
His clerical force probably consists of his regular secretary, who
combines the functions of caring for materials and equipment,

booking and recording, and stenography. If another assistant

can be provided, he could relieve the secretary of the inspection

and repair of materials and equipment. Some of the technical

work can be contracted profitably with commercial companies.
Of course, some method of delivery must be provided.

It is possible even for the very small school system to enrich its

curriculum by the addition of audio-visual aids. The science

teacher can be given the responsibility of instructing teachers in

the use of equipment. He can also care for the materials. This

type of organization offers some advantage in that progress will

naturally follow from the active teacher participation which is

required. When there is but a single school with no instructor who
could assume responsibility, the county or state should furnish

the necessary service. The county might well provide one official

whose duty it would be to promote the use of these aids. The

better-organized counties could provide a staff to carry on the

6
Dorris, op. cit., p. 382. Dorris indicates how essential it is that every school sys-

tem, large or small, have an organized plan for visual instruction and some one per-
son responsible for the functioning of the plan.
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services. The state department of education may profitably in-

clude a department patterned after that of the larger cities, ex-

cept that the emphasis would be on promotion of use and the pro-

vision of materials rather than on actual direction of use. It

should include in its library those materials of instruction that

cost too much for most communities, or those of great value edu-

cationally but used infrequently in any one place. Also, it should

furnish traveling materials and equipment for those communities

which are unable to provide them. It is generally impracticable,

however, to route equipment about the state unless an operator

can accompany it. As the use of the medium is appreciated and

extended, the state may even wish to produce some of its own ma-

terials of instruction in this field.

THE ADVISORY COMMITTEE

It will be noted that provision was made in Chart XIII for an

advisory committee. This committee should be composed of the

director or supervisor, and selected teachers, principals, and su-

pervisors, and curriculum specialists, both from within and from

without the department. In smaller systems the committee may
consist of the supervisor of audio-visual instruction and selected

principals and teachers. This committee assists the director in the

selection and evaluation of materials and in fitting them into the

curriculum. It constitutes the director's advisory staff. Partici-

pation by the various members will add to the acceptance of

audio-visual aids by the teachers, principals, and supervisors gen-

erally. The department of research should work in closest co-oper-

ation with the committee and the director.

ADVANTAGES OF A CENTRALIZED ORGANIZATION

Some school systems may object to the centralized type of or-

ganization, involving a complete administrative and supervisory

staff in a department, with the materials and equipment stored in a

central storehouse, whence they are requisitioned as needed. The

decentralized type may be preferred where each school is a unit

by itself, arranging for and taking care of its own equipment and
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material to be used. This type is often used when there is no defi-

nite organization or program controlling the use of audio-visual

aids. In this case the equipment has usually been purchased by
the individual school, and instructional materials are rented or

purchased with little or no supervision. While the centralized type
is advocated more generally, certain equipment may be kept in

individual schools and, as a matter of economy, serviced there

rather than in the department center.

Not only does the central organization fix responsibility for the

development and supervision of the use of audio-visual aids, but

the central store has certain very obvious advantages.

Best7
gives the following advantages:

1. It makes one office of supply organization responsible for the proper care

of all files and equipment.
2. Films are carefully checked before distribution and after return to the

center. All minor breaks and tears are thus immediately repaired with a

consequent saving of much expense through unnecessary wear. Films in

poor condition used in the classroom may waste the time of both teachers

and pupils. The instructor will be encouraged to use the material regu-

larly and to a greater extent since work such as repairing material will be

eliminated.

3. The center provides a place where all teachers may consult concerning the

materials and their use.

4. A central organization obviates the need for duplication of material which

otherwise might exist.

5. The indexing of all material and its easy accessibility conserve time for

instructors and facilitate its use.

Dorris supplements and emphasizes this point of view by stat-

ing: "A centralized bureau, either in a state or in a community,
seems one of the first steps toward effective educational results."8

BUILDING PROVISIONS FOR THE AUDIO-VISUAL CENTER

The office headquarters of the department should be located at

the most convenient place from the standpoint of all the schools to

?H. R. Best, superintendent of schools, Wayne, Neb., "The Organization of

Storage Facilities and the Distribution and Care of Films and Sound Equipment"
(an unpublished paper).

8
Op. cit., p. 384.
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be served. Possibly the time will come when in many systems this

department will be housed in a separate building specially con-

structed or adapted for the purpose. Naturally, size of the city

and other local conditions will determine the type and the amount

of space that can be or ought to be assigned to this department.
It will vary from a closet or two, possibly in the science depart-

ment, to a space adequate for housing the elaborate department

suggested in Chart XIII. In some communities space is provided
in the Museum of Natural Science. If a city is providing an ad-

ministration building for its school system, a suite of rooms might
well be included for this department, as there are obvious ad-

vantages in having it in close proximity to other departments.

Best made a composite of suggested facilities included in different

studies in the field and proposed the following to meet the needs

of a complete audio-visual center for all types of aids in a large

system:

1. Director's Office 7. Receiving Room for Films and

2. General Office Records

3. General File and Reference Room 8. Photographic Room

4. Conference and Demonstration Room 9. Film Storage Vault

5. Picture Print and Chart File Room 10. Small Auditorium'

6. Film and Record File Room

ILLUSTRATIONS OF PROVISIONS WHICH HAVE BEEN MADE FOR
HOUSING DEPARTMENTS OF AUDIO-VISUAL INSTRUCTION

In Chart XIV the floor plan of the third floor of the administra-

tion building in the school district of Philadelphia is reproduced.

In one wing are to be found the offices given to this department,

namely, the general office leading to the office of the director of

visual education and thence to the office of supervisor of visual

education. In addition to these offices, other provisions are made

on other floors, namely, storage rooms, including film vault stor-

age, photographic room, small conference rooms, and auditoriums.

An interesting type of projection room incorporated in the new

administration building of the Board of Education of Newark,



COMPARISON OF MOTOR DEVELOPMENT

DR. GESELL: Here we have our senior baby again, and you may make

your own comparison in respect to behavior at twenty-eight weeks and

thirty-six weeks. Note how she reacts to the self-same situation. Adaptively,

yes; but there is a palpable increment of growth which separates the two

stages of development and separates these, in turn, from the forty-four-

week-old stage. By means of such comparative cross-reference we get an

intimate glimpse into the very process of mental growth. From The Study

of Infant Behavior.
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New Jersey, is shown in Chart XV. The rooms in this unit which

are related to the program of audio-visual instruction include the

projection room, approximately 21 by 35 feet, two private offices,

a clerk's office, and waiting-room facilities.

CHART XIV

ADMINISTRATION OFFICES

I. VISUAL EDUCATION
^. KINDERGARTEN
3. GENERAL OFFICES
4. CONFERENCE ROOMS
5. STORAGE
6.

7. SCIENCE
8. MUSIC
9. UNflSSlGNED
10. REST ROOMS
II. SCHOOL EXTENSION
12.. LIBRARY <$ AUXILIARY ROOMS
13. WORK ROOM

THIRD-FLOOR PLAN or SCHOOL ADMINISTRATION BUILDING, PHILADELPHIA, PA.

ADMINISTRATIVE PRINCIPLES IN PLANNING THE PROGRAM

Now that the staff organization for the department of audio-

visual instruction has been outlined, we may consider some of the

elements of planning and supervision which are necessary. The
discussion which follows will be applied specifically to the educa-

tional talking picture.

If the talking picture is to function effectively, a carefully

planned program must be set up. While it is true that many un-

foreseen contingencies may arise which will lead to modifications
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of the original planning, nevertheless the program should be care-

fully considered in every detail before it is initiated. After the

staff organization has been set up, its staff members must decide

what talking pictures are to be used, how they are to be used, with

what student groups they are to be used, and when they are to be

used.

CHART XV

ta-o

OFFICE PG1V4T OFFICE CLEKK

WAITING
ROOM

m
PROJECTION POOM

34-6

WAITING
ROOM

+.7-0-+-

r\

PLAN OF PROJECTION ROOM AND ADJACENT OFFICES, SCHOOL

ADMINISTRATION BUILDING, NEWARK, NJ.

SELECTION OF TALKING PICTURES

The first step in the planning program involves the selection of

suitable talking pictures. The standards for this selection are dis-

cussed in detail in chapter iv. Several important aspects of selec-

tion are worthy of mention here.

First, the evaluation of talking pictures for the local school sys-

tem should be conducted on the basis of definite standards

standards which determine not only the suitability of the particu-

lar talking picture for school use but its correlation with local

courses of study and its application to specific grade levels. The
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importance of this principle cannot be overemphasized. One of

the first tasks with which the advisory committee and the depart-

ment ought to deal is the formulation or adoption of these stand-

ards.

Second, the selective process should be more or less continuous.

As new talking pictures are made available for school use, they
should be evaluated by the staff committee. Those which are ap-

proved can be purchased and assigned a definite place in the cur-

riculum as rapidly as funds permit. Another phase of the selec-

tive process is the re-evaluation of talking pictures which have

been subjected to experimentation.

Third, the picture ratings should be brought to the attention of

each classroom teacher. For example, the analysis of a particular

picture may be published in mimeographed form and sent to in-

terested teachers. A condensed description of those pictures which

the committee has approved should appear in the annual cata-

logue.

CORRELATING SOUND FILMS WITH COURSES OF STUDY

Closely associated with the selection of the talking pictures is

the problem of correlating them with local courses of study. De-

ciding upon the application of a specific picture to the local cur-

riculum is, of course, really an element of selection, but it is im-

portant enough to merit special consideration. While the mem-
bers of the staff committee are expected to be familiar with curric-

ulum content, the task will be simpler and the contribution great-

er if the committee has previously functioned in a curriculum-

revision program. In a large system it may be necessary to have

subcommittees for the various subject-matter films.

Each talking picture should be included in the course of study
at the points where it is of value. It may be desirable to indicate

its use in certain situations as required, in others as optional. The
outcome of the committee's curriculum work should appear in

"Film Guides," pamphlets either printed or mimeographed, which

list under appropriate courses of study the talking pictures which

the committee recommends. If the course of study is organized on
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a traditional plan, the picture will be given under the appropriate

topic with a brief description and recommended procedure. If the

course of study is on the unit basis, recommended pictures will be

given after each unit.

THE FILM SCHEDULE

A third important aspect of planning involves the preparation

of the local film schedule. After the talking pictures have been

selected and designated for use in particular sections of the cur-

riculum, the department should prepare a schedule or calendar

for each film for the current term, semester, or year. This step,

of course, involves consultation with the classroom teachers. It

can be accomplished by having each principal send to the director

a list of pictures requested on certain dates. The talking pictures

can thus be circuited throughout the system to provide maximum
use. This film schedule is even more important where one talking

picture equipment must serve several buildings. It has a further

use in serving as a guide to the director or supervisor of audio-

visual instruction, as he visits classrooms and studies the fre-

quency and kind of use for each picture.

SUPERVISING THE USE OF TALKING PICTURES

Supervision is as vital in this as in all other aspects of teaching.

The principal of each building, together with the director and spe-

cial supervisors, should be responsible for assisting teachers to

secure the full value from the talking pictures. The function of

supervision in this field should be discussed with the teachers, so

that they will recognize its value and will feel free to avail them-

selves of assistance. Supervision should not only include the edu-

cational aspects of talking-picture use, but should also seek to im-

prove the routine details of projection and the administration of

the whole program.

Among the problems which the supervisory officer will study

are:

i. Amount and kind of specific preparation for the talking-picture presenta-

tion.



ADMINISTERING A LOCAL PROGRAM 133

2. Efficiency with which the projection is handled.

3. Type and degree of pupil participation.

4. Co-ordination which the teacher effects in integrating picture elements

with other learning.

5. The amount of learning stimulus provided by the talking picture in un-

dertaking new activities.

6. The effectiveness of the talking picture in regard to its placement in the

course of study.

7. Frequency with which particular sound pictures are used.

8. The testing program in relation to the contribution of talking pictures.

The program should be considered as a flexible arrangement
which is to be modified as experience indicates desirable revision.

Where any project has been introduced on an experimental basis,

better procedures suggest themselves with experience. At the end

of each semester, teachers may be requested to submit recommen-

dations for revising any part of the general program. Recom-

mendations transmitted through the principal should be reviewed

by the staff committee, and those approved should be incorpo-

rated in a bulletin to teachers.

THE MATERIALS OF THE DEPARTMENT

The amount and variety of materials to be used under the su-

pervision of this department are almost unlimited. For instance,

Reitze10
gives the following list of what might be included : silent

and talking films, sound records to accompany films, phonograph

records, film slides, glass slides, film strips, stereographs, charts,

posters, maps, exhibits, models, photographs, prints, mounted

pictures, postcards, specimens, mounted birds and mammals,

paintings, dolls and figures in costume, pageant and play materi-

al, sheet music, and related booklets. Even this list is not all in-

clusive. As the department develops, other materials will be add-

ed, and a library of books and pamphlets will be established.

THE SYSTEM OF RECORDS

An adequate and systematic plan of caring for the equipment
and the materials used in this department is essential. The system

10 A. W. Reitze, "Organization of a City Department of Visual Aids," Educational

Screen, XI (January, 1932), 5.
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of records which will be used in a school system will naturally vary
with the size of the system and the degree to which the program
is being made a part of everyday instruction. The small school

system will have a very limited number of records. These will be

developed in terms of needs and each record will be as comprehen-
sive as possible so that the quality of the records rather than the

quantity will be the measure of excellence.

In large school systems practices vary considerably. Forms i

and 2 show a report form and a requisition blank used by the De-

partment of Visual Instruction in Newark, New Jersey. The first

form reports the frequency of use and the character of films by

grades for a particular school. Form 2 is the order blank intended

for the requisitioning of visual instruction materials.

FORM 1

FORM FOR REPORTING USE OF VISUAL AIDS, NEWARK, N.J.

Visual Instruction

Board of Education

Newark, N.J.

School 193 ....

Periods Films Grades No. Viewing Films

I

2.

3

4

e

6

7..-.

8
,

9

10

ii

12

Total.

Remarks:

[Sign here]

[One using the films]
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FORM 2

REQUISITION FORM USED IN NEWARK, NJ.

Order Blank for Visual Aids

For week beginning 193 School

Slides, film-slides, still films, motion-picture films (35 mm.), and motion-picture

films (16 mm.) to be identified as follows:

SLIDES

Group No. Division Title

[Teacher]

FILM-SLIDES

Group No. Title

[Teacher]

STILL FILMS

Group No. Title

[Teacher]

35-MM. MOTION-PICTURE FILM

Film No. Title

[Teacher]

I6-MM. MOTION-PICTURE FILM

Film No. Title

[Teacher]

The following is a comprehensive list of the types of records

which are used in still another large city department, namely,

Pittsburgh, Pennsylvania." Forms 3 and 4 are also used in this

system.

LIST OF RECORDS USED IN AUDIO-VISUAL
EDUCATION IN PITTSBURGH, PA.

Requisition for visual aids [in quadruplicate: department copy, packer's

copy, receipt, and principal's copy]

Teacher's request for visual aids

Record of visual materials, showing subject, catalogue number, inventory,

and similar data

Card record for each film title and for recording its itinerary

Film-condition record for each film

Reservation card for visual aids

Exhibition report to be returned with the materials used

Score card for films or slide sets

11 This list is furnished through the courtesy of John A. Hollinger, director of this

work in the Pittsburgh school system.
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Report of repairs on projectors

Report of lecture or entertainment and visualization service

Receipt forms and labels and tags for transmission

A complete history of films and disks should be maintained. A
simple method is here suggested. All films and disks should be

catalogued on cards, one card for each reel. These should be in-

dexed and filed. Cards will carry such information as the title of

FORM 3

FILM CONDITION RECORD CARD, PITTSBURGH, PA., PUBLIC SCHOOLS

PITTSBURGH
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FORM 4

RECORD or VISUAL MATERIALS, PITTSBURGH, PA., PUBLIC SCHOOLS

SUBJECT

PITTSBURGH
PUBLIC
SCHOOLS

Record of
Visual Materials

Date of original

purchase

Dates of revision.....

Type
Descrip-

tive

Cards
Text

Assem-
bly

Number of

Units

Total

Catalogue
Number

Number
of sets

Class Type
Nega-
tive

Number
Source Serial Number Title

Total Num-
ber of Sets
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reel at any time, the date it was taken out of the vault, and the

date it is to be returned. Delivery receipts provide a positive

check on the location of films. A system of routing tags is another

device for facilitating the circulation of films.

IMPORTANCE OF THE ADMINISTRATION PROGRAM

The purpose of this chapter has been to outline only the es-

sentials in the administration of a department of audio-visual in-

struction. Education is a process that involves the use of many
aids and devices. Inasmuch as it depends so largely upon the

senses of sight and hearing for its results, the audio-visual aids are

very important. These aids cannot function efficiently unless spe-

cial provision is made for administering and supervising their use.

No school system should attempt any extensive plan of including

these aids as a part of its methods and procedures unless it has

first clearly outlined the plan of use and set up some administra-

tive program. The small system, even though it does not require

full-time specialists and elaborate records, should make definite

provision for the minimum services, along the lines of the princi-

ples of organization which have been discussed.



CHAPTER IX

USE OF EDUCATIONAL TALKING PICTURES ON
THE COLLEGE AND UNIVERSITY LEVEL

THE LIBERAL ARTS COLLEGE

THE
possibilities for the use of sound pictures in instruc-

tion in various fields are challenging for the college and

university level as well as for other levels. It is the pur-

pose of this chapter to describe some of the plans that are now op-

erating in colleges and universities. Some further consideration

will be given to areas as yet undeveloped.

THE JUNIOR COLLEGE

Recent trends indicate a new point of view for the liberal arts

college. In some cases a junior college has been created, the chief

purpose of which has been to integrate the cultural heritage with

the conditions of present life. This general education is intended

to fit the student for more complete living through an enriched

personal culture. In other institutions dependence is placed upon
orientation courses in the first year. In these courses the student

draws together into new relationships the facts which he has

learned in more or less isolated subject-matter areas, in order to

set up a well-rounded cultural outlook upon life. The modern pace
tends toward greater specialization; orientation and general-edu-

cation courses furnish an opportunity for the college student to

take stock of the influences which affect his total environment.

Coincident with the movement toward general education and

orientation came the realization that the talking picture offers the

opportunity for releasing the full possibilities of objectives inher-

ent in this type of educational program. The talking picture can

be very effectively utilized for the new task. It presents in bold

strokes of the brush a picture of the salient elements of broad

areas of knowledge; it makes the student's immediate environ-

139
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ment as wide as the universe. Few innovations in education have

ever emerged with such a potent aid to instruction at hand.

SOUND FILMS IN THE UNIVERSITY OF CHICAGO

One of the institutions which has led in the movement toward

a general education is the University of Chicago. The unique
character of its program of reorganization warrants a brief de-

scription. The Chicago plan, which began with the opening of the

college year of 1931, is a result of intensive work of boards and

committees, extending over a period of years. Under this plan
the program of work is divided administratively into five divisions

(the college division, the humanities division, the social-science

division, the physical-science division, and the biological-science

division) and eight professional schools.

The college division corresponds to what is generally called the

"junior college." Completion of the work of the college entitles

the student to a certificate. The University of Chicago recognizes

the college division as a continuation of secondary education, and

as a period during which the student is to acquire broad interests

and attainments, and a foundation for the pursuit of higher educa-

tion. Hence, the junior college period, as here defined, is a transi-

tional or an adjustment period between the high school and the

university. The average student requires two years to bridge this

gap. There is nothing, however, to prevent other students from

covering this ground in one year, or less. Some students may take

three years. Many of the formalities of the traditional college

have been abolished in this new plan. Credits or semester hours

and other such time-serving devices have been discarded. In their

place there has been set up a system of comprehensive examina-

tions in four general fields : the humanities, social sciences, physi-

cal sciences, and biological sciences. These examinations may be

taken at intervals of not more than two years between the first

and the last, or they may all be taken during a single examination

period. On the completion of these examinations the student is

entitled to a certificate and is eligible to entrance into the upper
divisions of the professional schools.
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In the college division four general survey courses have been

inaugurated. In each of the four fields (humanities, social sciences,

physical sciences, and biological sciences) a syllabus with an out-

line of content and carefully selected bibliography has been pre-

pared for the students. Lectures are given by members of the

University faculty. Attendance at the lectures is entirely volun-

tary on the part of the students. Because the student realizes

that his chances of satisfying the requirements of the college are

enhanced thereby, no difficulty has been experienced by the Uni-

versity authorities in the matter of class attendance. This volun-

tary plan enables the student to use his own judgment as to

whether or not he wishes to repeat something which he may al-

ready have experienced in high school. A second-year program in

each of the four fields has also been provided. On completion of

the college work, the student may enter one of the four upper di-

visions and continue his work for the Bachelor's degree, or he may
set out directly for the graduate degrees.

The plan which has been discussed is supplemented by sound

pictures which were developed as an integral part of the instruc-

tional program of the University of Chicago. These films were

developed under the supervision of faculty members who were

responsible for the course of study. The following statement of

President Robert M. Hutchins will serve to indicate the scope and

function of the talking picture in this modern educational under-

taking :

Talking motion pictures are being developed at the University of Chicago
as an integral part of its new educational plan. We believe that talking films

properly prepared and integrated with printed instructional material will

contribute greatly to the effectiveness of our new general courses for Fresh-

men and Sophomores. We believe that the teacher will find this new, dynam-
ic medium of expression an authentic aid in his work and that the student

will acquire a clearer and more lasting understanding of scientific processes

when they are vitalized by scene and sound.

Eighty sound pictures are planned a series of twenty pictures in each of

the University's four general divisions: physical sciences, biological sciences,

social sciences, and the humanities.
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AN ORIENTATION COURSE AT NEW YORK UNIVERSITY

In the school of commerce and accounts at New York Univer-

sity an orientation course in science is functioning with the liberal

use of sound pictures. It is not visionary to foresee the time when
the more fundamental aspects of the social inheritance of the race

will be presented to college Freshmen through the medium of the

talking picture.

UNDEVELOPED AREAS

Little has been done as yet to apply the use of sound pictures

to the upper college levels. The field here, as in the case of the

junior college level, is a very rich one. The potential contributions

of the sound picture to instruction in sociology, psychology, lan-

guages, science, and the fine arts are numerous. For example, a

proper understanding of sociological principles and conditions can

be developed only upon the basis of wide and varied contacts with

life. The talking picture can aid in meeting this need. It brings

the student face to face with social phenomena in actuality in-

dustrial communities of varied types, the psychology of crowds

in action, the perplexing problems of race relationships. Wearing
the cloak of invisibility, the student watches the actions of indi-

viduals and of groups under the stress of diverse social forces
;
he

hears them talk; and he acquires an intelligent basis for drawing
his conclusions. Scenes and sequences from films produced defi-

nitely to portray life-situations, which may be studied without the

distracting elements of ordinary uncontrolled conditions, will fur-

nish an invaluable source of material for the sociologist's labora-

tory.

The field of psychology offers similar opportunities for enrich-

ment by the talking picture. Not only can specific behaviors of a

vast array of diverse individual types be presented for close study,

especially in the psychiatric laboratory, but the medium itself can

be an instrument of research. The experimental psychologist can

choose from an infinite stock of filmed situations those which will

serve as specific stimuli to the individuals under study. The sub-

ject's reaction to a highly complex, but absolutely controlled,
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stimulus may be made the point of departure for fruitful investi-

gations.
1

The sound film is particularly well suited for the study of lan-

guages. A perfectly integrated presentation of the subject matter

involved in this field, the use of the close-up, slow-motion pictures,

and a truly lifelike reproduction of the voice of the native speaker

suggest a teaching instrument which leaves little to be desired.

In the field of science the talking picture offers the opportunity

for presenting concepts which are very difficult for the student to

master without complete and clear visualization. One important
element in the teaching of science is the laboratory demonstration.

The ideal demonstration presents material in such a manner as to

be seen clearly by every student in the lecture-room. This require-

ment often can be met only with great difficulty because of the

number of students involved, the size of the apparatus, the lack of

clearness of the experimental reaction, the time required to pre-

pare for the experiment (even though all the materials of the dem-

onstration may be immediately available in the local situation),

and the difficulty of controlling all the experimental factors in

such a manner as to get immediate results. To perform certain

experiments in the classroom is often impossible. For example,
the results of electrostatic experiments are almost always unsatis-

factory when the atmosphere is damp. With the talking film the

experiments always "work" in a satisfactory manner. The dis-

tracting elements are eliminated. The students in the lecture-

room are able to see all significant aspects of the demonstration

and time is saved for both student and instructor. A review of

films prepared for classes in the physical sciences at the Univer-

sity of Chicago
2
will indicate the extent to which this is true.

1 Both the sociologist and the psychologist will find suggestive materials in the

varied reaction to selected war films. See the research conducted by the Interna-
tional Institute of Educational Cinematography, reported in International Review of
Educational Cinematography, IV, No. i (January, 1932), 37-44 (continued in sub-

sequent issues).

2 Among these films are Oxidation and Reduction and Molecular Theory of Matter,

prepared for the University of Chicago by Erpi Picture Consultants, Inc., New York
City, under the supervision of Professors Hermann I. Schlesinger and Harvey B.
Lemon of the University of Chicago.



144 THE EDUCATIONAL TALKING PICTURE

APPLICATION OF TALKING PICTURES TO THE WORK OF
PROFESSIONAL SCHOOLS

The talking picture has a very definite and valuable contribu-

tion to make to the teaching of the highly specialized subjects of

professional schools and colleges. In the study of law it has many
applications. It is possible, for example, by portraying actual

court scenes and other situations involving the most complex of

human relationships to provide the law student with objective

materials for study. In actual life the court scene can never be re-

produced in its entirety, but when such a scene has been recorded

in the sound film it is possible to repeat the situation as often as is

desirable. This repetition allows a type of objective study that is

almost impossible under any other circumstances. The techniques
of the cross-examination may be presented by the talking pictures

under highly controlled conditions.

Several sound pictures which have been produced to present
various aspects of surgery serve to indicate the very great contri-

bution which can be made to the teaching programs of the medical

colleges. Outstanding among these are the series supervised by
Dr. Joseph B. DeLee, of Chicago, Illinois; Dr. P. E. Truesdale, of

Fall River, Massachusetts; and Dr. 0. S. Lowsley, of New York

City. The sound pictures demonstrating the superior surgical

methods of these specialists are invaluable to nursing and medical

students so situated as to be unable to come in contact with pio-

neers in surgery. Moreover, a reproduction, by means of the

sound picture, of the techniques utilized by these men can be ob-

served by very large student groups, whereas the actual opera-
tions could have been witnessed by only a comparatively small

group. Another feature is the voice of the surgeon giving in detail

the significance of every procedure, step by step, as it occurs dur-

ing the operation. This carefully prepared instructional comment
would have been impossible without the use of sound pictures.

The recent trend toward the socialization of health education sug-

gests also a very wide application of sound pictures to the prob-
lems of mass education in health practices and disease prevention.

For the business college, the sound picture may be utilized to
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SCHOOL CIRCUS

DR. GATES: The period of work on the circus theme is now brought to a

culmination in a day of festivities. The gymnasium is decorated \\ith the

products of the pupils' work. Many posters and signs give the children an

opportunity to test their reading ability. Invitations, tickets, handbills, and

other items help to make the occasion a reading day as well as a circus day.

From The Teaching of Reading.



FORMING HABITS OF LIBRARY ACTIVITY

DR. GATES: The children are engaged with circus projects, many of which

have developed from their reading. Their enterprises take many forms, in

accordance with individual interests and talents. Here we see how the inter-

est in the general theme motivates extensive reading in the school library,

where suitable books have been assembled. From The Teaching of Reading.
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present almost all types of practices and methods in an economi-

cal and efficient manner office management, the use of mechani-

cal equipment, accounting practices, secretarial duties, and de-

partmental relationships all embrace certain elements of subject

matter which lend themselves to effective presentation by the

sound picture. Such films sponsored by recognized educational

institutions may be widely used in extension courses and in the

in-service training of employees by business and commercial in-

stitutions. This co-operation between business and educational

institutions is the natural outcome of the modern ideals of tech-

nical education and training.

A threefold application of the talking picture to instruction

in journalism is apparent, first, in the necessary survey and

orientation; second, in the exposition of techniques in the various

phases of journalistic procedure; and, third, in studies dealing

with the ethics of journalism and its relation to the individual, the

community, and the state. Orientation courses may be used to

enrich the background of the student and to aid him in arriving at

a wise choice of vocation from such fields as publication, writing,

editing, or business management and advertising. Case-study

methods may be employed to demonstrate best techniques in such

branches as writing of advertisements, reporting, and editing.

Reporters may be followed, their sources of news discovered, and

their techniques studied to advantage. Because of the tremendous

influence of the press in molding public opinion, the ethics of the

journalistic field constitute an important problem. Situations in-

volving journalistic ethics may be presented vividly and in a

thought-provoking way through the medium of the sound picture.

The various fine-arts subjects are highly fraught with possi-

bilities for enrichment through sound films. The rich heritage of

stage and music score, through their most talented interpreters,

may by this medium be made available for studies ranging from

the highly technical to the appreciatory. Through the sound

screen's faithful reproduction of voice and action, masters of paint-

ing and sculpture may congregate before art classes to demonstrate

techniques that have brought them world-recognition. Precious
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though the artists' time may be, the reproduction of their tech-

niques in sound films permits study at optimum length without

inconvenience.

Technical problems of composition, involving balance, empha-

sis, nuances of line and form, may be studied in the process of

creation in all graphic-art subjects. The advent of color cinema-

tography gives assurance that this final step will soon be made
toward perfect motion-picture representation of all phases of art

which involve color. The very nature of the sound-motion picture

makes it a natural ally to the teaching of all audio-visual subjects

whose principal goal is the expression of thought and emotion.

Teacher-training institutions have available sound pictures de-

signed for the study of educational philosophy, methods, testing,

and guidance. Many other fields may be tapped. Teachers train-

ing for service at the primary-, elementary-, and secondary-school

levels are given the opportunity to study the films produced for

pupils at these levels.

The talking picture is particularly well adapted to teaching

subjects which require the exposition of a wealth of detail. Any
area in the many special fields of engineering and agriculture will

suggest numerous elements of subject matter which can be taught

only at a great expense of time and effort of both instructor and

student in ordinary teaching, but which can be readily presented in

a highly effective manner by the sound film.

ORGANIZATION AND ADMINISTRATION OF AN AUDIO-VISUAL
PROGRAM IN A COLLEGE OR PROFESSIONAL SCHOOL

The principles underlying the organization and administration

of the college program of audio-visual instruction follow, in gen-

eral, those suggested for the lower levels of education in chapter

viii. Several plans now in effect for administering the sound film

on the professional college level are given below.

In 1931 the staff of Teachers College, Columbia University,

surveyed the field for available films. For its initial library the

staff selected those pictures for which there was some common de-

mand. It continues to enlarge this library by careful study of
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additional educational films as they are released, purchasing on

this same basis of common demand. The care of film materials

devolves upon the college librarian. A requisition system operat-

ing through the secretary's office obviates confusion in the utiliza-

tion of equipment. All members of the staff are advised promptly
when new films are available for consideration, and when new
films have been acquired by the college. An operator procures

films from the library, sets up the equipment, and does the pro-

jection work. Thus no time is spent by instructors in mechanical

details incident to the use of films for instructional purposes.

In the school of education at Boston University a plan for uti-

lizing the educational sound film has been developed which in-

cludes the following services:

1 . Film-centered courses of instruction in all branches in which there is suffi-

cient sound-picture material

2. A series of motion-picture lectures, emphasizing world-leaders in various

phases of education

3. Orientation courses for high-school Seniors

4. Facilities available to instructors and local educational leaders, for pre-

viewing in a central location new educational sound film material

Many teacher-training institutions throughout the country re-

cently adopted a plan for the administration of sound-film pro-

grams which involved presentations of several films dealing with

a single aspect of teacher-training. Under this plan, after careful

preparation of the student group, the films are shown and a round-

table discussion follows. In this intimate association with leaders

of education through the medium of their films, keen interest is

developed in viewpoints and techniques.

These plans give no evidence of an attempt to train instructors

in the methods of utilizing the sound film in actual lecture and

classroom situations. The instructional methods given in chapter
vii for the lower levels of education suggest principles many of

which may apply to the college level. It is generally true that the

best utilization of the picture depends first upon a proper intro-

duction, in the form of either printed material or comments by the

instructor. Such an introduction prepares the students for the



148 THE EDUCATIONAL TALKING PICTURE

proper reception of the picture by furnishing an adequate back-

ground of understanding and by establishing the point of view

from which the picture is to be studied. In the second place, fol-

lowing the initial showing of the picture, the instructor may so

direct the discussion as to take advantage in a very effective man-

ner of the major contributions of the film. The nature of the dis-

cussion often reveals the fact that it is desirable to show the film

two and sometimes three times in order to clarify certain concepts

which may be very difficult to master. The nature of both intro-

duction and ensuing discussion will vary with each showing of the

picture, and will be conditioned by the purpose for which the pic-

ture is shown. The use of the film demands a close integration of

the picture with other instructional materials. The projection of

the picture alone without proper integration with other instruc-

tional methods and materials cannot result in a maximum of

teaching effectiveness. If the picture has been properly prepared,

it is usually accompanied by supplementary material which sug-

gests instructional methods for the individual film. These pro-

cedures may be utilized if the local situation is such that, in the

judgment of the instructor, his students will benefit most from

their use.



CHAPTER X

UTILIZATION OF THE EDUCATIONAL TALKING
PICTURE ON THE ADULT LEVEL

A NEW SCOPE FOR ADULT EDUCATION

NO
INSTITUTION has a monopoly on education. There

was a time when the schools and colleges were of greater

relative importance in the total educational scheme

than they are today. The idea once prevailed rather generally that

the child went to school to receive his educational preparation for

life. Perhaps this idea was due to the fact that there have existed

types of civilizations in which life was largely static. There was

little change from generation to generation and education was a

comparatively simple process. Since the problems and needs of

life could be anticipated rather accurately, education could be

concentrated in a period of preparation and the program could be

largely fixed in advance. It was possible to teach the youth most

of what he would need throughout life.

The whole situation is changed when society is dynamic. Edu-

cation can take place in part as preparation for later use but much
of it must be acquired when needed to fit each new situation as it

develops. In a changing world, education becomes a continuous

process throughout life and the individual who would be prepared
to adjust himself to this constantly shifting environment must

always be "going to school" in one way or another.

This whole process of adult education is complicated by the

fact that satisfactory materials, methods, and objectives for learn-

ing on the adult level have not yet been devised. It is true that

there are an almost unlimited variety and number of opportuni-
ties for the education of the adult and yet they were not planned

primarily for his education, but for his entertainment or some

other purpose. He cannot actually go to school. Education must
be made available for him at times and places that are convenient,

149
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and it must minister to his needs in such a manner that he will

voluntarily do his part in the process.

Adult education in an organized sense has consisted largely of

the program of Americanization for the foreign-born and supple-

mentary schooling for those who could not or did not continue

their education at the normal time. In addition, vocational train-

ing has been furnished to many who did not have the opportunity

of schooling or who were changing their vocations. Recently, a

movement has been launched in America, similar to that already

well under way in Europe, to provide a continuous program of

education on the adult level for that great mass of citizens who

did go to school but who want to enlarge constantly their mental

horizons in order that their lives may grow as their environment

constantly changes.

There are an unlimited number and variety of current problems

that could serve as the basis for adult education if they could be

brought to the adult in a manner that reproduced reality as nearly

as possible. If the real story of the significance of the gold stand-

ard, of the drama of the American farmer, of the great experiment

in Russia, or of any other of the many happenings of everyday
life could be reproduced vividly and really for adult discussion,

what a rich opportunity for education would be provided. Situa-

tions involving a variety of personal economic responsibilities

might be pictured and discussed, to assist the individual to a bet-

ter understanding and control of his own financial problems.

Heretofore, adult education has been confined largely to the scope

of the curriculum of school or of college. What the adult needs is

a curriculum fitted to the problems of his own life and one that

helps him meet his needs as they arise here and now. This cur-

riculum should be cast on the adult level rather than on that of

youth or pre-adulthood.

In other words, grown people want to enrich their leisure time,

they want to have life and to have it more and more abundantly.

They want to add continuously to their stores of knowledge, to

acquire new skills, to find new solutions to new problems. They
want to discover and to develop their capacities and abilities.
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They want to co-operate intelligently with the schools, the

churches, the theaters, and those many other educational forces

participating in the training of their children. They want to at-

tain whatever of the good life is possible for them, and they know
that this ideal can be attained only through education.

USES OF THE TALKING PICTURE IN

ADULT-EDUCATION PROGRAMS

In this new conception, that education is not to be confined to

the period of youth but is a continuous process throughout life,

the educational talking picture is especially adapted to play a

very important part. It is an educational medium that can be

used in the home independently of school or classroom; it brings

a wealth of material so vividly as to challenge one to continue one's

studying; it affords a great educational opportunity in a minimum
of time; it can be adapted readily to the changing needs of society.

Perhaps even now one of the most potent educational forces in

adult life is the commercial talking-picture theater, with its pro-

gram planned primarily for entertainment and only incidentally

for education. Imagine what could be accomplished with an ade-

quate program of talking pictures specially prepared for educa-

tional purposes !

AN EXPERIMENT IN AN ADULT-EDUCATION
PICTURE PROGRAM

As an indication of what can be done along this line, a brief

description of an experiment conducted in Washington, D.C., in

1930, is given. A course of educational talking pictures comprising

eight subjects was selected, to be shown on eight separate occa-

sions over a period of two months. Educators personally intro-

duced each picture, discussed it, and led an open forum on the

subject matter presented. Many of the most prominent educators

in the city, including the United States Commissioner of Educa-

tion, acted as sponsors. A large number of adults participated ac-

tively in the eight programs of the course. The following pictures

were used as the bases for the meetings:
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GROUP I

TUESDAY, FEBRUARY 24: The Creative Approach to Education

GROUP II

MONDAY, MARCH 2 : The Study of Infant Behavior

MONDAY, MARCH 9 : A Few Tests of Child Intelligence

GROUP III

MONDAY, MARCH 16: Guidance in the Public Schools

TUESDAY, MARCH 24 : Methods of Teaching Primary Reading

MONDAY, MARCH 30: Methods of Teaching Arithmetic

TUESDAY, APRIL 7: Classroom Environments, Grades I and VI [Bronxville

Public Schools, N.Y.]

GROUP IV

WEDNESDAY, APRIL 15: Civics, Government Activities, and Famous Person-

alities

USE OF TALKING PICTURES IN CLUBS
AND ASSOCIATIONS

It is worthy of note that talking pictures are already serving as

the basis for programs of many kinds of adult groups. Among the

state or national organizations that are using talking pictures are:

the Daughters of the American Revolution, General Federation

of Women's Clubs, National Federation of Music Clubs, Ameri-

can Legion, child-study associations, granges, community associa-

tions, recreational groups, churches, and others. While much of

educational value is gained from the programs used, the full edu-

cational possibilities will not be realized until pictures are especial-

ly prepared for their programs and used as the core of units of

study. Possibly organizations especially formed for study, as in-

dicated below, will serve as a better medium for adult education

than those formed specifically for some other purpose.

There has always been a desire on the part of adults to continue

their education after their courses in school and college, but the

means of carrying on this further study in a challenging manner

have been lacking. It is possible that the modern unit of instruc-

tion, centering around an educational talking picture, will supply

this need. Neighborhood study groups could meet in the schools

or homes to develop the unit in the same manner that it is used in
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the schools. The talking picture makes it possible to supply ma-

terials to meet the needs of each particular adult group. All the

arts and sciences may be explored for their use. The picture could

supply a focusing-point of interest, a shared experience, that

would be much more effective than the old literary course or unit

of discussion based upon some book or encyclopedia.

GOVERNMENTAL SPONSORSHIP OF FILM PROGRAMS
FOR ADULT EDUCATION

It is not outside the realm of possibility that the state or local

unit of government will sponsor the use of educational talking

pictures for furthering education on the adult level. That this

suggestion is practical is indicated by the attitude taken by many
of the governments of European countries toward the use of edu-

cational or propaganda films.
1 In Germany, total or partial fiscal

exemption is granted to cinema performances which feature pic-

tures recognized as educational by a special agency called the

Lampe Committee. In Italy, a short cultural film is included in

every public program of pictures, the exhibitor paying a minimum

duty for the renting of these films. This practice has been in force

several years in Italy and is spreading to other European coun-

tries. The governments of several of the countries produce and

circulate films designed to teach the farmers better methods of

agriculture or to help the workmen in factories to do their work

more efficiently. Russia makes definite use of films to promote the

interests of the soviet regime although the influence of the gov-

ernment is also exerted to extend the showing of films produced

definitely for cultural purposes. The number of cinemas in the

schools of Russia in 1931 was 3,000, but that number was in-

creased to 17,000 in 1932. One-third of the sound installations

scheduled for 1932 were planned for rural centers. The use of the

cinema for educational purposes is definitely promoted by the

1 For more extensive discussion of this subject of governmental use of films, read

articles in International Review of Educational Cinematography, published by the In-

ternational Cinematographic Institute, League of Nations, Rome, Italy, issues of

December, 1930; April, 1931; June, 1931; August, 1931; October, 1931; and March,

1932.
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governments of Europe and such a practice may be adopted by
state or local governments in the United States. The film ac-

tivities of such agencies as the United States Department of Agri-

culture and the Bureau of Mines suggest the contribution which

may be made.

POSSIBILITIES OF THE MEDIUM FOR THE
PARENT-TEACHER ASSOCIATION

The Parent-Teacher Association in the United States has estab-

lished and maintained an ideal for the education of its member-

ship which has not yet been attained even approximately. Its pur-

poses are to establish a closer relationship between parents and

teachers, to instruct parents in the modern objectives and pro-

cedures in the schools, to give them a better understanding of the

psychology of childhood, and to promote any activity that is de-

signed to develop the interests of the homes and of children.

What better medium could be used in the promotion of these pur-

poses than the educational talking picture? This great organiza-

tion with its membership of a million and a half people, involving

more than twenty-two thousand local associations, could make

rapid progress in its program of education had it a better curricu-

lum and the devices essential for effecting its program. Pictures

could be prepared, based upon units of instruction thoroughly

establishing the educational objectives.

EDUCATIONAL TALKING PICTURES FOR TRAINING IN SERVICE

One of the important uses of the educational talking picture is

in the field of training in service. Business firms are already using

pictures especially prepared for educating their executives and

salesmen. Physicians, surgeons, and hospital staffs have found

the educational talking picture a most potent help in clinical

discussions. Details of surgery and other practices in the medical

profession can be presented much more effectively through the

talking picture than through the actual operation itself. Not only

is the process more effective, but it is also much more economical,

for the picture of one operation can be used as the basis of many
clinical discussions in widely separated places.
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These advantages are applicable not only in such fields as medi-

cine and business, but also where any program of education is

essential. For instance, educators are beginning to realize the pos-

sibility that the medium has in the training of teachers in serv-

ice. Such pictures as those which present the philosophies of Kil-

patrick and Bode, the contributions of Gates in the field of read-

ing, of Buswell in the field of arithmetic, of Mearns in literature,

and many others, offer a range and variety of educational oppor-

tunity that could not be secured in any single institution in the

country. This program of training could be provided in many
localities at a very small part of the cost that a similar amount of

training would necessitate if the teacher had to go to the institu-

tion to get it. Also, it solves the question of providing extension

courses for many communities which are remote from the source

of lectures.

The usual means employed for the improvement of teachers in

service are: (i) visitation by the supervisor who either does dem-

onstration teaching or observes and criticizes the work of the

teacher; (2) demonstration teaching before groups of teachers,

followed by discussion; (3) demonstration teaching in special

schools operated for the purpose of visitation by the teachers; (4)

professional lectures or extension courses; (5) attendance at teach-

er-training institutions in addition to teaching service; and (6)

participation in curriculum revision and other activities designed
to improve the teacher through study of methods and procedures.

All these plans for supervision are not only costly, but are also

inefficient in accomplishing their specific purposes. Let us con-

sider them in the order given above. Where the supervisor visits

the teacher, does demonstration teaching, or criticizes the work of

the teacher, the procedure is costly because only one teacher is

being improved at the time. More than that, the particular dem-
onstration or the teaching observed by the supervisor may not be

prolific in supervisory opportunities. The whole process may be

wasteful when viewed from the standpoint of supervision. Again,
when the demonstration teaching is done before a group of teach-

ers, the results may not be very worth while for discussion pur-
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poses. Teachers sent to demonstration schools to observe may re-

ceive but very little help, considering the time necessary for the

visitation and the cost to the school system entailed by the loss of

service on the part of the visiting teacher. Professional lectures,

extension courses, and attendance at training institutions all in-

volve a large amount of cost in comparison with the advantages
to be derived.

Much of this process of supervision could be controlled if edu-

cational talking pictures were used. For instance, pictures now
available include typical supervisory situations rich in opportu-

nities for discussion and growth on the part of the teacher. These

situations could be selected and shaped in a manner impossible

with the actual demonstration in the classroom. They could be

used in many different places and repeated many times in order

that the supervisory potentialities could be realized. Visitation in

a demonstration school is a very costly process and could be large-

ly eliminated through use of talking pictures. The work of many
demonstration schools in different places could be included in pic-

tures which are controlled as to content and used much more effec-

tively for supervisory purposes. Professional lectures and courses

in training institutions could be included in talking pictures and

many of them provided for the teachers at less expense in money
and time.

No doubt the educational talking picture will find a large place

in the training of teachers in service just as in the training of those

in service in the fields of other professions and in business. They
can be used in various situations that are to serve as the basis of

discussion, where the training involves the receiving of experi-

ences through the senses of sight and hearing. Most of our learn-

ing in the past, other than through experiencing, has been re-

stricted to either oral or written descriptions and discussions that

were limited in value for many persons because they were ab-

stract and lacked the appeal of reality. The talking picture has

far-reaching educational possibilities in all fields of training in

service where desirable practices and procedures can be pictured

and interpreted simultaneously. It is very likely that educational
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institutions,
2 as an extension activity, will sponsor both cultural

and professional programs involving talking pictures.

PROCEDURES FOR EFFECTIVELY UTILIZING
THE TALKING PICTURE

If the educational talking picture is made properly, it is an inte-

gral part of a unit of instruction and the greatest profit is derived

from so using it. While much might be gained from merely ex-

periencing the talking picture itself, the full value is attained only
as it is used as the motif of a study that both precedes and follows

one or more showings of the picture. Therefore, the adult pro-

gram should be planned so that it consists of more than merely

seeing and hearing the talking picture. Preliminary study and dis-

cussion should prepare for the picture and its message; analysis,

further study, and discussion should follow the picture. The edu-

cational talking picture is planned as one of the three parts of a

whole procedure. The omission of any of the three parts lessens

the potentialities of the picture. Because of this fact any plan
that provides for some supervision of the use of the picture is

likely to promote its value. Therefore, if the group experiencing

the talking picture is definitely organized for educational pur-

poses, with an approved plan of procedure involving leadership

of the study, the best results will follow. For this reason, exten-

sion courses, including units of study of which the talking picture

is the core, offer real possibility of educational service.

2 Boston University has provided an in-service teacher-training course of this

type. Study and discussion at each meeting of the course are based largely upon
materials presented by an educational talking picture.



CHAPTER XI

SCHOOL-BUILDING REQUIREMENTS FOR
AUDIO-VISUAL INSTRUCTION

UNTIL
late in the nineteenth century, planning the school

structure involved no more than the provision of enough
classrooms and seats to accommodate a given number of

pupils. The purpose was to give shelter from the elements rather

than to provide conditions most favorable to learning.
1 The

greatest difference between the country and the city schoolhouse

was that of size. The difference between the two in construction

materials was of minor significance. One was about as well

adapted to current educational objectives as the other. The

teacher-room-class type of organization in educational procedure

prevailed in all communities, rural and urban, and extended from

primary grades to college. In appearance, buildings generally pre-

sented a traditional institutional aspect. There was a tendency

toward the ornate in exterior adornment, particularly in belfries

or cupolas, but an attempt to achieve suitable aesthetic effects in

interior arrangement or decoration was the exception rather than

the rule. Frequently there was an insufficient amount of light or

fresh air in classrooms. Improper sanitary provisions introduced

health hazards. As design emphasized rigidity, buildings did not

lend themselves readily to expansion or to change. They tended

to confine the educational program to its traditional form.

THE ADAPTATION OF SCHOOL BUILDINGS TO THE

OBJECTIVES OF THE "NEW EDUCATION"

With the development of the new education came many
structural changes in school buildings. They had to suit the

flexibility of the new methods of instruction. Special classrooms

1 Barnard's standards had been accepted in part. See Henry Barnard, School

Architecture; or Contributions to the Improvement of School-Houses in the United States

(3d ed.). New York: A. S. Barnes & Co., 1849.
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or units were developed for both mentally and physically

atypical children. Curriculum enrichment introduced many new

subjects and new equipments requiring school-building adapta-

tions. Means for providing sufficient light and fresh air were im-

proved, and new standards for sanitary conditions were de-

veloped. Fire hazard was practically eliminated through the use

of fire-resistive construction materials. Instead of the austere and

formidable classroom institution that it once was, the modern

school building has become a place of shops, workrooms, labora-

tories, playrooms, social rooms, restrooms, and lunchrooms,

in which children enjoy living while learning. Neither in appear-

ance nor in appointment does the modern building conform to a

type. In line and form it expresses simple architectural beauty
and the vitality of American youth. The site in many instances

is no longer a cramped, barren play yard, but a verdant, taste-

fully landscaped plot of from five to thirty acres. The amount of

space provided permits the expansion of the school plant, which

is planned in units.

One is not to suppose that educational reform has been rapid,

that it has extended to all communities, or that it has reached

perfection. As a matter of fact, change has only begun, but there

is definite evidence of progress. School-building plans develop out

of educational needs and ability to anticipate such needs. Since

perfect anticipation can rarely occur, there may always be some

amount of lag, that is to say, some necessity for adapting exist-

ing structures to new educational trends. The new education has

entailed a program of constant adaptation of school structures

and equipment to fit the new ideas. After the first impetus, much
of the modern planning has been the outcome of scientific study.

Therefore, it has been possible to carry out school-plant struc-

tural adaptations positively and economically and to proceed
with the planning of new buildings upon a carefully determined

basis of needs. Elasticity within the building which permits of

changes in the size of rooms and expansibility of the building with

a minimum of exterior alterations have been the criteria followed.

When manual arts came into the curriculum, ordinary class-
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rooms or, frequently, poorly lighted basement rooms were fitted

up for that activity. Eventually, these gave place to light and

airy shop units equipped to carry on a variety of practical arts

suited to the learning activities of pupils of elementary,
2
junior,

3

and senior high school4
age. In the elementary schools frequently

one large room with auxiliaries is now used for industrial arts.

The creative urge, usually possessed in some degree by all chil-

dren, is given latitude for development in present-day schools

throughout the entire range of arts and crafts, from modeling in

clay to operating power lathes. Junior and senior high schools

have their woodworking shops, machine and metal shops, print

shops, general shop laboratories, auto-repair shops, electrical

shops, and the like.

Domestic art and domestic science for girls were first a series

of formal exercises in sewing and cooking and the work was done

in ordinary classrooms with some rearrangement. Now, the ele-

mentary school provides special rooms which reproduce home con-

ditions for sewing and cooking. The junior and senior high school

units for household arts are designed
5 to contribute to the com-

mon integrating education that is the rightful heritage of every

girl in a democracy, and also to provide for exploration in home

activities.

Music education passed from the scale-singing stage to indi-

vidual and group participation throughout the vocal and instru-

mental range of appreciation and performance. The music units

in modern schools are arranged and equipped so that pupils may

2 G. D. Strayer and N. L. Engelhardt, Standardsfor Elementary School Buildings

(rev. ed., 1933; Bureau of Publications, Teachers College, Columbia University);

A. B. Moehlman, Public School Plant Program (Chicago: Rand McNally & Co.,

1929).

3 N. L. Engelhardt, Standards for Junior High School Buildings. Bureau of Pub-

lications, Teachers College, Columbia University, 1932.

4 G. D. Strayer and N. L. Engelhardt, Standards for High School Buildings. Bu-

reau of Publications, Teachers College, Columbia University, 1924.

s
J. J. Donovan et al., School Architecture Principles and Practices (New York:

Macmillan Co., 1921); W. K. Harrison and C. E. Dobbin, School Buildings of Today

and Tomorrow (New York: Architectural Book Publishing Co., Inc., 1931).



TEACHER GUIDANCE WITHOUT DOMINATION

TEACHER: The Mayflower Compact is hard to understand. Perhaps we
could all read it over together, and understand the Colonists' queer writing.

Now, what was your question, Marion?

MARION: How was the Mayflower Compact the beginning of our govern-
ment?

(Teacher writes question on board.)

TEACHER: Did someone have another question?

CECIL: I should like to ask how many colonies were there and what na-

tions settled them?

JACK: That's a silly question because all the Colonists came from Eng-
land.

TEACHER: Are you sure? Where did you find that information?

JACK: I didn't find it, I just know.

BILLY: But you're wrong. I know that the Colonists came from at least

one other country, because the Dutch settled in New York.

TEACHER: That may prove one of our most interesting questions. Will

you repeat your question, Cecil? From The Elementary Teacher as a Guide.



PROFESSOR WILLIAM H. KILPATRICK DISCUSSES LEARNING

PROFESSOR KILPATRICK: As we consider, then, the many situations to

which a child must respond, as we consider the creative way of grappling

with these situations, we see that the very character of the child the

self, the personality, the individuality of the child is being remade all the

time in the process of learning; and we teachers, we parents and teachers,

we are responsible in so far as anything that we can do or think can affect

results. We are responsible for this totality of results. It's a very serious

matter, a very sobering thought. From Dynamic Learning.
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be educated in music under conditions favorable for this kind of

instruction.

Commercial education, the sciences, art, health education,

physical education, and dramatics have likewise required special

planning of the school structure.
6

PAST PROVISIONS MADE IN SCHOOL BUILDINGS

FOR VISUALIZATION EQUIPMENT

A somewhat distinct type of school-building adaptation is that

which has been made for visual education. In this case it has been

necessary to plan the building for the use of teaching aids. This

type of planning can best be understood after a consideration of

the visual-education program.
The nature of visual education. The term "visual education" is

somewhat a misnomer. It seems to imply education for seeing,

a kind of education in itself. However, as used in educational

circles the term really means that a learner is given the oppor-

tunity to see certain objects which will convey meanings that

cannot be gained so well from other learning experiences. The

mediums commonly employed as aids for educating through sight

include models, flat pictures, exhibits, charts, graphs, maps,

globes, stereographs, stereopticon slides, and motion pictures.

These are used in the classroom to provide help in the solution of

problems which children face. When materials cannot be brought
into the school, excursions to points of interest are frequently

made. Visual materials aid in the enrichment of learning experi-

ences. They stimulate thinking. They clarify the premise of a

problem and make its solution more thoroughly understood.

They economize in time but do not lessen work since increased

efficiency in learning leads to more and wider learning.

Provisionsfor visual education. It is essential that the teaching

process be carried on with all possible ease. It should function

smoothly, without irritating and wasteful losses of time for teach-

6 The American School and University (1928-29, 1929-30, 1930-31, 1931-32, and
1 93 2-33) ,

five Yearbooks published by the American School Publishing Corpora-

tion, 470 Fourth Ave., New York City.
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ers or pupils. Material on hand should be brought into use quick-

ly when it is needed and should be maintained ready for use.

That these conditions may prevail, the well-managed school pro-

vides cabinets or cases in which that part of the visual equipment

kept in classrooms may be stored in orderly fashion. Cabinets are

designed for a particular use, that is, to contain picture collections,

exhibits, models, stereoscopes, views, globes, maps, etc. Prefer-

ably, they are to be built into the structure and are simple enough
in arrangement to be readily accessible to children. Materials are

classified, labeled, and catalogued after some plan that may be

easily understood (See Charts XVI, XVII, XVIII).

Fortunately, in some of the larger cities public museums af-

ford an opportunity to school children for visual study. The ma-

jority of American children, however, are as yet denied such rich

advantage. In an effort to make up for this loss, some schools at-

tempt to develop educational museums of their own. Occasionally

this is done in connection with school or public libraries. A room

is set aside in which exhibits, specimens, models, or art collections

obtained through purchase, donation, or loan may be made avail-

able for use. When such materials are used in the regular class-

room, they require cabinets, tables, shelves, and extra floor and

wall space. Some schools have built attractive cabinets with glass

fronts into partitions and walls in which exhibits or art objects

may be displayed.

The use of stereopticon equipment, both slide and still film, and

of motion-picture equipment has developed under a wide variety

of conditions. These conditions have resulted from several influ-

ences; more particularly, fire laws and the policy of the schools

toward accepting poor, average, or best technical performance

from equipment. Unfortunately, many schools have been satis-

fied with poor or average operation performance, and conse-

quently, with poor or average educational results.

The stereopticon lantern and slides must be kept in condition

for use when needed. If time is lost in hunting misplaced slides,

in arranging the projection lantern, or in darkening the room,

much of the value of the device is lost. For best results, a projec-
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tion table is provided for the lantern so that it will not have to be

used on a school desk. Electric-power outlets are conveniently

located in the rear of the room. Separate switches are provided
for lights and power. Rooms may be darkened quickly by draw-

ing opaque shades, preferably of a type which runs in grooves
in the window frames. A projection screen mounted on a spring

roller is convenient. In order to protect glass slides from break-

age while in use, a felt-lined tray in two compartments, one for

used slides and one for unused slides, is placed conveniently on

the shelf of the projection table. Whenever slides are kept in a

building or classroom, they are stored in a special cabinet ar-

ranged for that purpose. With the use of still film or film slides in

stereopticons, the breakage hazard which attends the use of glass

slides has been removed. It has also been found easier to provide

storage facilities for film slides as they are prepared in tiny rolls

which fit into small round cans or are wrapped on specially de-

signed spools which also fit into small metal containers. The rolls

are compact and require much less storage space than is needed

for glass slides with an equivalent amount of picture material.

Experience has shown that good operation results may be

secured in classrooms from silent motion-picture projectors and

non-inflammable film under the same structural provisions that

are required for good operation results from stereopticon equip-

ment. Before the non-inflammable film was invented, however,

many states passed laws forbidding the use of motion pictures un-

less projected from a fireproof room. Where these laws still exist,

it has been necessary to use a portable fireproof booth such as can

be purchased from equipment concerns, or else to build a fireproof

booth in the room. Likewise, certain insurance regulations have

had to be considered. Some schools use the so-called daylight pro-

jection screen and thus avoid the necessity of darkening the room.

A film and projector storage cabinet is useful. It has a flat top

upon which the projector may rest while in use and contains

drawers with compartments for individual cans of i6-mm. film.

It may be equipped with rubber-tired wheels.

Portable motion-picture projectors using i6-mm. films have
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been used most frequently in classrooms. Under certain condi-

tions this equipment has been used satisfactorily in school audi-

toriums. In large auditoriums, however, where the projection
distance is great, the 35-mm. projector is generally used. Con-

siderable space is required for the variety of equipment necessary
for proper auditorium projection of motion pictures; therefore, it

has been found best to provide a special booth for the projection

machines and their auxiliaries. It Is absolutely essential that the

booths be fireproof.
7 The usefulness of the 35-mm. equipment

may be restricted if only non-inflammable films can be used, since

many films of educational value are printed on the inflammable

nitrate stock. As a matter of fact, fire and insurance regulations

seldom permit the use of non-fireproof booths.

Film-storage and distribution problems have usually been

solved with regard to the local method of storing and distributing

other educational equipment and supplies. The necessity for fire-

proof film-storage vaults8 and for film inspection and repair rooms

is present in any plan. Later in this chapter these rooms will be

described in detail in connection with the building requirements
for educational talking pictures.

THE PHYSICAL PROVISIONS REQUIRED
TOR AUDIO-VISUAL TEACHING

The audio-visual studio used in connection with classroom

units is believed to be a very satisfactory arrangement for the use

of sound equipment. However, when it is not possible to include

the studio in existing buildings, the sound-picture phase of in-

struction will center around the classrooms. It is not a difficult

task to arrange rooms in old buildings for satisfactory use of the

sound-picture medium. Rooms constructed according to the

latest standards for classrooms will be satisfactory with prac-

tically no changes, but the very best results will be obtained in

the audio-visual studio carefully designed for sound pictures.

The physical provisions of classrooms for audio-visual programs.
7 G. D. Strayer and N. L. Engelhardt, Standards for High School Buildings, Bu-

reau of Publications, Teachers College, Columbia University, 1924.

8 See pp. 182-83.
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When a classroom is properly planned it will provide all condi-

tions for carrying on the teaching process with a maximum of ease.

To thir- end there are definite standards for the structural ar-

rangement of classrooms. It is essential that these standards ap-

ply to any room used in connection with a modern educational

program.
Classrooms of related character should be grouped. This group-

ing is particularly advantageous in the use of talking pictures since

a maximum of use may be obtained from a minimum of equip-

ment.

Proper acoustical effect, easy control of daylight, and con-

venience in putting equipment into operation are requirements

of first importance. Floors must be resilient and sound insulative.

Walls and ceilings properly constructed for the acoustical control

of ordinary classroom noises will probably need no further treat-

ment. Soundproof doors lessen the possibility of disturbing ad-

jacent classes. Transoms are of doubtful value for any purpose

and are better omitted when sound equipment is contemplated.

There should be built-in provision for the storage of all teach-

ing materials which are to be kept in the classroom. If sound

disks and films are to be used in any one room, a temporary

storage cabinet should be provided unless a cabinet is built into

the room and a portable stand is supplied for the projector.

Opaque curtains are needed for darkening the room. It should

be understood, however, that opaque curtains are unnecessary

when a daylight screen and rear projection equipment are used.

In case the air supply of a room is reduced because of measures

taken to exclude light, or for other reasons, that fault must be

corrected. When air is supplied mechanically, such difficulty is

usually not encountered. When it is supplied through natural

ventilation, special mechanical aids to air circulation should be

employed.
A power-supply outlet should be in the rear of the room at desk

height from the floor. This outlet will provide current for the pro-

jector and, if necessary, for the amplifier. It is preferable, how-

ever, to have another outlet in the front of the room for the
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amplifier unit. If sound equipment is permanently installed, a

conduit may be provided for the speech cord from the projector
to the amplifier. This with the front outlet will eliminate the

necessity of having wires on the floor. A light switch placed near

the projection stand will be of advantage to the operator in con-

trolling the lighting in the room.

THE AUDIO-VISUAL STUDIO, ITS USE, ITS LOCATION, AND
ITS DESIRABLE CHARACTERISTICS IN VARIOUS

TYPES OF SCHOOL ORGANIZATION

The audio-visual studio is a natural outcome of modern trends

in the development of the new education. It provides a room
which may be used continuously throughout the day in connec-

tion with the work of a school or of a department of a school. It

has the advantage of being designed primarily for sound-picture

projection, thus making it possible to obtain the very best results.

If students are to follow the film presentation in a way that will

be most beneficial to them, picture and sound should be repro-

duced under conditions conducive to bringing out all the excellent

qualities that have entered into the manufacture of the films and

disks. The sound motion picture is a device to create the illusion

of reality. Students, accustomed to the technical excellence of the

motion-picture theater, should be given the best audience condi-

tions possible in the school projection room.

The i6-mm. equipment seems most practical for classrooms,

but in the studio either the i6-mm. or the 35-mm. may be used.

Moreover, equipment may be maintained in such a state of readi-

ness and handiness that laborious preparations do not constitute

an obstacle to its utilization.

In addition to contributing to the integration of the instruc-

tional program, the studio permits of economy in the amount of

projection equipment required. In some cases9 where motion pic-

tures have been used exclusively in classrooms, projectors have

been provided in the ratio of one for each six classes. That same

ratio would be applicable to similar use of sound equipment. But

9 In the Pittsburgh, Pa., school system, the standard is one i6-mm. motion-pic-

ture projector for every ten classrooms or less.
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it is estimated that one audio-visual studio accommodating sev-

eral classes would increase the ratio to one for each twelve class-

rooms.

In elementary schools the entire sound-picture program may
well be confined to the audio-visual studio when funds are not

available for the more extensive program of classroom use. The

number of pupils enrolled in an elementary school and the size of

classes will be factors controlling the number of studios required.

CHART XIX

tfUDIO V/SUAL
STUD/O

AN AUDIO-VISUAL STUDIO, ROGER WILLIAMS SCHOOL, PROVIDENCE, R.I.

In junior and senior high schools studios are properly a part of

each departmental unit where a sufficient number of pupils are

involved to require a separate studio.

The shape of the studio should be such that all the observers

may be seated within an angle of 60 from the center of the

screen,
10 and not too close to it. There should be accommodations

for seventy-five to one hundred pupils. Excessive distances from

the screen should be avoided.

Unobstructed vision of the whole screen is essential for every
observer in the studio. 11 The size of the prospective audience, the

10 Anna V. Dorris, Visual Instruction in the Public Schools (New York: Ginn &
Co., 1928), p. 175.

11 Chart XX gives details for a studio in which this feature has been carefully

safeguarded.
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dimensions of the room, the area of the screen, and the type of

seating arrangements are all factors to be considered here. Slop-

ing the floor slightly and mounting the screen on a roller sus-

pended from the ceiling are devices helpful in meeting this stand-

ard. In any row, the vertical angle from the eye to the top of the

screen should not exceed 40.
A separate projection room is desirable since either 35-mm. or

i6-mm. equipment may be used in the studio. This provision

largely eliminates any noise from the operation of the machines.

It should be noted that the use of a projection room implies that

there will be a regular operator. The teacher should remain with

the class. However, where only the i6-mm. equipment is to be

used, with the teacher as the operator, the use of a separate pro-

jection booth may interfere with class management.
The projection room should be separate from the studio. It

must be fireproof according to the specifications later described

for the operator's room in auditoriums. The equipment should

consist of a sound-picture projector, with a 35-mm. or i6-mm.

amplifier and speaker. In order to create the most perfect illusions

of animation and sound, the speaker must be located behind the

screen in the front of the room. For this purpose, in permanent

installations, a perforated screen is advantageous. If it is required

that equipment be moved, a collapsible screen with beaded sur-

face will be found satisfactory.

Electric-power outlets in the front and the rear of the room are

necessary. In permanent installations all wiring should be in

conduits and out of sight. Cables which are to be laid on the floor

are furnished with equipment, but these are unsightly and usually

in the way. Power cables and speech cords Should be kept apart

never laid in the same conduit. A switch controlling the lights

in the room should be in the rear of the room within reach of the

operator.

If a projection booth and special operator are provided, a

buzzer will be found convenient for the teacher's use in signaling

the operator to begin projection or to adjust the sound volume.

The type of seating arrangement should be adapted for the
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grades to be served. An elementary school not large enough to

have two audio-visual studios will have to make special provision

for seating primary children in the studio. In some schools small

CHART XX

Ai/it:

2-8

SEATI/lfi qPACITY 95 - AISLE: 60 23- - 10

FLOOR PLAN AND SIDE ELEVATION OF TYPICAL AUDIO-VISUAL STUDIO

chairs are carried into the projection room whenever pictures are

shown to young children. Movable chairs equipped with folding

tablet arms are desirable. They may be fastened together in

groups to facilitate handling. A floor covering of battleship lino-

leum will reduce the noise from moving the chairs.
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Proper provisions for darkening the room quickly contribute

to the satisfaction of both teacher and pupils. The total time

spent in all mechanical preparations for an audio-visual period

of instruction should never exceed four minutes. In a properly ar-

ranged studio and with fairly efficient operator technique the

lesson may easily be under way within two minutes after pupils

have arranged themselves in their places. Opaque shades that fit

tightly against the sides and bottom of the window frame are

necessary if the studio is an outside room, unless a daylight screen

is used.

If the studio is an inside room, or a room with solid walls, it is

easy to insulate sound and to control acoustic conditions, and

there is no problem of excluding outside light. Such rooms will

require special mechanical ventilation and, for most satisfactory

use, a system of air-conditioning. Artificial light should be indi-

rect and of the type which fades in and out gradually in order to

relieve the eyes of the discomfort of sudden brightness after a

picture has been shown. If, in addition to its use for sound pic-

tures, the studio is to serve any purpose which requires light, it

may better be an outside room in order to avoid having students

at work under artificial light. The effect of an all-inclosed inside

room may be easily simulated by a room where darkening shades

for the windows are electrically actuated.

If the best acoustic conditions are to be achieved, the walls and

ceiling of the studio will be properly treated with acoustic ma-

terials. The floor should be soundproof and resilient. Acoustic

treatment must never be overdone, else the studio will lose that

"live" quality which is essential to highest-quality reproduction of

the speaker unit. Soundproof doors are very desirable. Planning
for proper acoustic conditions will be discussed in the section

dealing with acoustics.

The projector stand and film cabinet mentioned elsewhere will

be of advantage in the studio if no separate projection booth has

been provided. Spaces to the right and left of the screen in front

of the room may be used for storage cabinets, tables, display cases,

and the like. Some blackboard space is desirable.

Chart XIX illustrates a type of audio-visual studio which has
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been incorporated in the schools of Providence, Rhode Island.

ChartXX affords an illustration of another studio for audio-visual

instruction.

DETAILED STANDARDS FOR PLANNING AND EQUIPPING
THE AUDITORIUM

The school auditorium must be planned for the variety of pur-

poses which it can serve properly. In modern schools this room
is the center of the intellectual, musical, and social activities of

the entire school group. As Smith has so aptly said, "Better than

any other single institution, the school stage can be at once a

playground, shop, workroom, and laboratory; and experience

proves what an appealing one youth finds it."
12

From experience and research certain standards13 have been

derived for the construction, finish, soundproofing, acoustical

treatment, illumination, equipment, and arrangement of the

school auditorium which can best serve the purposes of modern

education. When these standards have been incorporated into the

plan of an auditorium, the conditions required for satisfactory

use of sound pictures will have been met.

From the standpoint of both the visual and the acoustical ele-

ments,
14 it is desirable that a sound-picture auditorium be neither

unduly long and narrow nor very shallow and wide. "Long" and

"shallow" refer to the distance from the stage to the rear. The
best results are probably obtained when the length is somewhat

greater than the width, but is not more than one and one-half

times the width. If the width of an auditorium materially exceeds

12 Milton Smith, The Equipment of the School Theatre (Bureau of Publications,
Teachers College, Columbia University, 1930), p. u.

J3 Donovan et al., op. cit.; Harrison and Dobbin, op. cit.; Moehlman, op. cit.; Engel-

hardt, op. cit.; N. L. and Fred Engelhardt, Planning School Building Programs (Bu-
reau of Publications, Teachers College, Columbia University, 1930); G. D. Strayer
and N. L. Engelhardt, Standardsfor Elementary School Buildings (rev. ed., 1933; Bu-
reau of Publications, Teachers College, Columbia University) ;

G. D. Strayer and N.
L. Engelhardt, Standards for High School Buildings (Bureau of Publications, Teach-

ers College, Columbia University, 1924).

** V. C. Arnspiger, "The Installation of Sound Picture Equipment in Educational

Buildings," American School and University, 1931-1932 (American School Publish-

ing Corporation, 470 Fourth Ave., New York City), p. 314.
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the length, many spectators must view the screen obliquely, and

the use of additional horns may also be required to obtain proper

sound distribution. In a long, narrow auditorium, however, con-

ditions for observing and listening at the rear are likely to be much

poorer than if the auditorium were shallower and wider. In plan-

ning a new building the conventional fan-shaped theater type of

auditorium may well serve as a model for the shape of the school

auditorium. The size of the room, whether or not it will have a

balcony, and similar considerations, will depend upon the number

of students to be served or upon other local conditions. It is most

important that a competent expert in acoustics advise the archi-

tect who plans an auditorium in which sound pictures will be used.

It is not enough to say that the auditorium properly adapted

acoustically for the human voice will serve equally well for the

mechanical reproduction of speech.

When an installation is to be made in an existing building, it is

usually not practicable to change the dimensions of the audi-

torium. If the room is rectangular, the angle of vision in the two

front corners will be too oblique to make these seats desirable, in

which case this space should be walled in or used for other pur-

poses. Acoustical treatment will render the room satisfactory for

sound pictures if that condition does not exist. The stage, curved

rear walls, and domes in the ceiling are likely to be sources of

difficulty. Natural light should be controlled easily and quickly.

Ventilation must be adequate.

The i6-mm. portable sound equipment recommended for the

studio will probably give satisfactory service in the auditorium

under certain conditions. If the distance from the projector to

the screen is comparatively short and if the cubature of the room

is not too great, the small equipment may serve very well. It is

estimated that for a projection distance of 45 feet in an audi-

torium seating three hundred or four hundred persons, a i6-mm.

sound system will provide a good picture and good sound quality.

Although this type of equipment has been used for greater projec-

tion distances and in auditoriums seating a much larger audience,

it is unwise to expect too much in the way of service for large
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groups. For large auditoriums a 35-mm. sound system will be

found desirable.

The operator's room15 in which the projection equipment is

placed should be constructed of fireproof materials and well venti-

lated. Concrete, brick, or wood sheathing covered with No. 26

gauge galvanized iron, lock-seamed for wall, floor, and ceiling,

may be used. All doors, door frames, and shutters should be of

metal, or metal covered. Shutters for the rays should be sus-

pended by cotton strings attached to counterweights so that a

flash of fire would burn the strings, allowing the shutters to close

tightly. All doors to the booth should close automatically and

be kept closed during a performance. A metal film box which can

be tightly closed should be provided to store films. The booth

should have a fireproof vent flue with a cross-section area of at

least 50 square inches. This should be located directly above the

machine and lead directly to the outside. A fireproof inlet which

will allow for 30 cubic feet of air per minute should be provided for

ventilation. A signal button and buzzer in booth and on stage
is required for signaling purposes. An intercommunication tele-

phone between stage and booth is desirable.

The following dimensions for the booth give working limits, but

local city or state ordinances may require greater space :

For two projectors only, a booth 10 feet long parallel to the

screen, 10 feet deep, and 7^ feet high; or 12 feet long, 7 feet deep,
and 7J high is required. If a spotlight, re-wind bench, motor-gener-
ator set, or any additional equipment is required in the booth,
sufficient space over the dimensions noted should be provided.

Projection portholes should be provided to suit the projection

angle as shown below:
Height to Center of

Projection Angle, in Degrees Portholes from
Booth Floor, in Inches

47*
5 below horizontal 45!

10 below horizontal 42!
15 below horizontal 41^
20 below horizontal 38!

's For detailed specifications for the booth it is desirable to consult the supplier
of the equipment which has been selected.
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It is recommended that the projectors be spaced 54 inches

apart. The minimum allowable distance is 51 inches. A distance

of 30 inches is desirable between the center of the left projector

and the nearest obstruction on the left. The minimum allowable

distance is 24 inches. A distance of 36 inches is desirable from the

center of the right-hand projector to the nearest obstruction on

the right. The minimum allowable distance is 30 inches.

The floor of the booth should be of rigid construction so that

there will be no appreciable vibration. Projection machines

equipped for sound reproduction may weigh approximately 1,500

pounds. The walls of the booth should be sufficiently strong to

support a weight of at least 400 pounds.
A space 3 feet wide should be available on the rear wall if the

booth is 10 feet deep, or on the side wall (preferably left side) if

the booth is 7 feet deep, for mounting the amplifier equipment.
The sound-generator room should be a space 6 by 4 by 7! feet

high, or 5 by 5 by 7^ feet high, and is required adjacent to or

within a distance not exceeding 30 feet from the booth for the low-

voltage sound-generator set. Suitable ventilation should be pro-

vided in this space.

If local ordinances require the film re-winding to be done out-

side the booth, a space 6 by 4 by 6 feet high minimum should be

provided adjacent to the booth.

Stereopticon equipment should be a separate unit from picture

machines.

A perforated screen which will give the maximum of light re-

flection and sound transmission should be used. Such a screen

may also be used for the projection of stereopticon slides and

silent pictures. It may be removable, but, ordinarily, best prac-

tice for schools would be to fly it like a theatrical drop. It is not

advisable to use a permanent screen since it would interfere with

the use of the stage for other purposes. It is desirable to have a

clear space of not less than 7 feet between the screen and the rear

wall or the next drop to allow for proper adjustment of the horn

positions and for their inspection. If conditions are somewhat

cramped, a shallower type of horn requiring only from 3 to 4 feet
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may be employed. In the smallest auditoriums and in classrooms,

the type of horn generally employed requires only 3 feet of space

behind the screen. Depending on the size of the room or hall,

the horn may be mounted on a portable tower, a stationary

scaffold, a monorail trolley, or a stage elevator, or it may simply

be hung from the ceiling or stage grids. In the case of mobile

equipment, the horn can be mounted on the same supporting

base as the screen.

The screen must be large enough to allow adequate perception

of detail by the spectators farthest removed, and at the same time

the front row of spectators must be far enough from the screen

so that the image does not seem distorted. If balconies are very

high, the screen image is likely to be foreshortened, and may also

require such a steep projection angle that distortion will result.

When wiring circuits are installed after completion of the build-

ing, the work is more costly and is unsatisfactory from the stand-

point of appearance. Therefore, it is advisable to consult the sup-

plier of the sound-picture equipment
16 to be installed, before the

wiring of a new building is finally planned. Circuits from the

amplifiers to the speakers should not lie close to power circuits.

DETAILED STANDARDS FOR PLANNING AND
EQUIPPING THE MUSIC UNIT

A recent trend in the cultural development of the American

people is their increased participation in music. It may well be

said that as a nation we are now becoming important "consum-

ers" of music. Everywhere, we are turning more and more to

music for aesthetic satisfaction, either as performers or as ap-

preciators. The development of scientific inventions is in some

part responsible for this movement. Science has given us not only

machinery which has created large and increasing possibilities for

leisure time, but also the phonograph, the radio, and sound pic-

tures to help us enjoy our leisure time.

The response of progressive American education to this situa-

tion is the effort to provide musical education in the schools.

16 See chap, xii for power requirements of sound-picture equipments.
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There has been a remarkable increase of music courses as con-

stants in the curriculum. The general music course is a required

subject in the seventh and eighth grades, in a great majority of

junior high schools. In the ninth grade it is required in more than

50 per cent of the junior high schools. 17

Recommendations relative to general music were made in 1926-

27 by the committee on music of the Commission on the Cur-

riculum of the Department of Superintendence, National Educa-

tion Association. These call for more singing of part songs and

choruses, elementary theory, sight-singing, and ear-training.

They involve development of appreciation through vocal me-

diums within the classes, and by use of reproducing instruments.

Therefore, the work of the general music class calls for a specially

equipped room, and this demand is supported by the wealth of

electives offered in other vocal classes.
18

A special room, properly equipped, is likewise justified for band,

orchestra, and other instrumental courses which give opportunity

for exploration and guidance particularly in the junior high

school where this function is important. It is safe to assume the

necessity of at least two rooms, especially constructed and

equipped for junior high school music classes.

Rooms of similar type are required for music work in senior

high schools. However, because of the tendency toward individ-

ual specialization in high-school music courses, several small prac-

tice rooms, in addition to the larger rooms, are advantageous.

The chorus room should be situated in that part of the build-

ing where the class work will least disturb other classes. Special

provision should be made in the planning so that there is proper

segregation of this space. A location which also permits of direct

access to the auditorium is considered most desirable because of

the frequent use classes will make of the auditorium itself. The

room should be of a size which will permit of proper arrangement

and acoustical accommodation of a chorus of seventy-five to one

J7
J. W. Beattie, Osbourne, McConathy, and R. V. Morgan, Music in the Junior

High School. New York: Silver, Burdett & Co., 1930.

18 Classroom Teacher (Chicago: Classroom Teacher, Inc., 1928), XI, 674.
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hundred voices. Soundproof doors should be used and walls should

be acoustically treated. All visible features of the room should

contribute to an aesthetic atmosphere.

It is essential that the equipment of the chorus room include a

piano, either baby grand or upright, radio-phonograph, movable

chairs equipped with desk arm, bulletin board, wall chart or music

paper, music cabinet, conductor's stand and dais, teacher's desk,

and storage facilities.

In addition, special equipment should include an electric outlet

for i6-mm. portable sound-picture equipment, an electric outlet

for radio-phonograph, opaque window shades for picture projec-

tion, a switch for light and picture-machine control at the rear

of the room, graduated tier-floor construction, soundproof win-

dow construction, and chalkboard provision to show black notes

on a white background.
The location and general characteristics of the instrumental

room are similar to those of the chorus room. The size and shape
should permit of the proper seating of a band or orchestra of fifty

pieces.

Necessary equipment includes a piano, preferably a baby-grand

model, a radio-phonograph, movable chairs without arm, bulletin

board, wall chart of music paper or small portable or roll-up

blackboard, music cabinet, conductor's stand and dais, thirty indi-

vidual music stands, and cabinets for instruments.

The room should be specially equipped with an electric outlet

for i6-mm. portable talking-picture equipment, opaque shades for

picture projection, and a closet for uniforms.19

PROVISION FOR PUPILS WITH HEARING DIFFICULTIES

In all types of special rooms in which sound films are used, and
even in classrooms, it is desirable to make provision for children

who are hard of hearing. The simple equipment of ear phones for

front seats in these rooms should provide adequately for this

group. Such provision would merely be further evidence of the

">
J. A. Brill, "The Junior High School Music Department," School Executives

Magazine, March, 1932, p. 318.
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effort of the school to have educational conditions conform to the

needs of individuals.

FILM DEPOSITORIES

The effectiveness of the program of audio-visual education will

depend greatly upon adequate facilities for storing films and disks,

for inspecting and repairing films, and for their distribution and

circulation. Brittle films break easily, therefore a maximum

length of service cannot be secured unless the humidifiers in film

cans are kept moist. Films that break in use annoy both pupils

and teachers and cause unnecessary time losses. Damaged disks

spoil the effect of lessons. Unless films and disks can be at hand

when they are needed, lesson plans are upset and programs dis-

rupted. Unless there is a sufficient variety and quantity of films

and disks in stock, projection equipment will be idle at times when
it should be in use. Thus, the best audio-visual equipment, the

best provisions for its use, the best audio-visual teaching tech-

niques, will be of little consequence unless there is an efficient film

and disk supply and maintenance and distribution service.

Films and disks should be kept in a central storage vault and

distributed according to the film schedule prepared by the direc-

tor of audio-visual instruction. The vault should conform to local

fire regulations. While i6-mm. films produced for school use are

of slow-burning acetate type, nevertheless all precautions should

be taken to eliminate the possibility of fire or fume hazard. The

building in which the vault is located must be fire-resistive. Vault

walls, floors, ceilings, and doors must also be fire-resistive. The

vault must be provided with a sprinkler system, concealed wiring,

and metal racks for the film cans. There is a footage limit (con-

sult local regulations) to the amount of film which can be stored,

according to the cubature of the vault. No film repair work can

be done inside the vault. As a matter of preserving the films, the

air in the vault is kept cool and reasonably moist.

In the large school where the continuous demand for certain

films would consume the expected service of a film print, it may
be more economical and more convenient to store such films in
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the school itself. However, they should be kept in a fireproof

vault. Ordinarily, film cabinets in rooms or studios should con-

tain only such films as are in immediate use.

Wherever films are stored, they should be arranged on metal

racks. It is convenient to have the racks so constructed that film

cans may be placed vertically on their circumferences. Cans and

racks, as well as the vertical compartments for storing record

disks, should be labeled so that checking for inventory, location,

and condition can be facilitated.

Adjacent to the storage vault there should be a film-repair

room. This room should have a re-wind bench, on which each

film coming from the classroom may be inspected, repaired, and

re-wound before storing. The inspection of each returned film in-

sures a minimum of trouble for the next user.

While in this discussion there has been specific reference to

school buildings of the city public-school systems, there is, of

course, a wide use for educational sound pictures in other types of

school buildings. Rural schools, private and special schools of

many kinds, normal schools, colleges, and universities all have

need for this important teaching aid. The physical conditions

under which it may best be used are no more or no less exacting
in such schools than in public schools. Therefore, all that has been

said in this connection with regard to public-school buildings may
be applied equally well to any type of educational building.

ACOUSTICS IN SCHOOL BUILDING RELATIONSHIP TO
THE AUDIO-VISUAL PROGRAM

One of the most important features of well-designed school

buildings is provision for proper sound control. We have long
been aware of the effect of noise as a disturbing element, but

knowledge of its general ill effect upon the human system and

ways in which it may be controlled have only recently come to

light. Laird20 states that "relaxation is difficult, if not impossible,

in a noisy environment." He indicates further that noise influ-

20 D. A. Laird, "The Effects of Noise," Journal of the Acoustical Society, I (1930),

256-62.



1 84 THE EDUCATIONAL TALKING PICTURE

ences the body functions and affects mental activities and the

nervous system. It appears, then, that quiet conditions are a

fundamental requirement of a proper school environment.

Sound control in school buildings involves these considerations :

1 . Insulation against the inward passage of exterior noises to classrooms and

teaching units

2. Insulation against the passage of sounds, not necessarily noises, between

rooms and teaching units

3. Proper control of sounds within rooms for the purpose of creating acousti-

cal conditions agreeable to the purpose of the room

In planning a new school building the first and most effective

step toward the control of exterior noises is the selection of a

proper school site. Strayer and Engelhardt
21 indicate the follow-

ing general requirements for school sites:

The neighborhood of railroad yards or crossings, intersecting car lines,

offensive trades or other nuisances should be avoided. One block from car

lines is most desirable. Freedom from noises, dust, dangers, polluted air, and

malodors should be sought. The elementary school requires from 4 to 6 acres

of land; the junior high school22 10 to 12 acres; and the senior high school up
to 20 acres.

School buildings should always be placed far enough back from

the street to permit them to be set off with a landscape in keeping

with the importance and character of such structures. When the

foregoing conditions have not been obtained in the selection of

the school site, it is extremely difficult with any amount of sound-

proofing in the structure itself to secure that freedom from ex-

terior noise which is essential to the best school atmosphere.

There are numerous sounds within buildings which may be

sources of disturbance or annoyance: the shifting of chairs, desks,

tables; the voices of teachers and pupils; typewriters; musical

instruments; phonographs; radios; sound pictures; machinery;

the tread of pupils; and the like. Insulation of sounds such as

31 G. D. Strayer and N. L. Engelhardt, Standardsfor Elementary School Buildings

and Standardsfor High School Buildings. Bureau of Publications, Teachers College,

Columbia University.

aa N. L. and Fred Engelhardt (op. cit.} give many illustrations of site sizes in vari-

ous cities.



SCHOOL-BUILDING REQUIREMENTS 185

these is a difficult problem, the solution of which is closely in-

volved with the structural specifications of the building.

Whenever sound is generated it passes out in spherical waves

from its source. Air, other gases, liquids, and solids transmit

sound, but solids are better conductors than air. Sound waves

are reflected or absorbed, depending upon the nature of the sub-

stance which they strike. If reflected, they will impinge upon
other surfaces and may be reflected again, continuing thus until

the energy of the wave has been dissipated.

There are certain characteristic ways in which sound passes

through a building.
23 Ventilation ducts or other continuous pas-

sages of that kind, particularly if they are short and of large cross-

sectional area, are ready conductors. Various openings, especially

holes for piping and transoms, allow sound waves to pass. When

they strike walls, the resulting vibration sets up similar waves on

the far side of the wall. The air particles which transmit sound

energy themselves vibrate and induce vibration in the particles of

matter which compose the walls. Sometimes a small amount of

the vibration of wall particles is then transmitted to air particles

on the opposite side. Machinery which fails to run smoothly will,

when bolted to floors, pass its vibration along through the struc-

ture. Fans and other high-velocity rotators are more likely to

cause vibratory troubles than low-velocity machinery. From a

consideration of all of these facts there evolve certain principles

for the application of sound controls and the creation of proper

acoustical conditions. Best results are obtained when these prin-

ciples are applied in the design of buildings, but when they are not,

much improvement can generally be brought about through cor-

rective measures which apply the principles.

Floors must be sturdy, yet for comfort in walking upon them,
a certain amount of resiliency is necessary. Rigid and heavy walls

are essential. Music-rooms, auditoriums, gymnasiums, shops, and

the like may require heavy, thick doors which close tightly against

23 F. R. Watson, "Reducing Noise in School Buildings," American School and

University, 1931-1932, p. 54. American School Publishing Corporation, 470 Fourth

Avenue, New York City.
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door stops and are flush with the frames. Stops should be lined

with felt or rubber and a threshold closing device installed. Door
cracks must be closed since more sound may pass around the door

than through it. Occasionally, it may be necessary to provide a

vestibule. Partitions may be insulated by erecting false walls of

studding close to them and filling the space between with loosely

packed absorbing material. The exposed surface of the false wall

should be covered with a thick layer of gypsum plaster applied

to metal or wood lath. Acoustical material may then be applied

to this surface if the usage of the room is such that treatment is

required.

When the ventilating system is planned and installed by com-

petent persons, machinery will be so balanced and set and ducts

so arranged as to be unlikely to create or transmit noise. The

best remedy for noisy systems is to redesign them. When
ducts transmit noise, they should be lined with an absorbent ma-

terial. Lining should begin at the fan end of the duct. Baffle-

plates lined with absorbent material may be used in the ducts if

necessary. Baffles lined with sound-absorbing material may be

placed in front of outlets. They should be at least one foot away
from the opening. Treatment for quieting should be installed in

the gymnasium, the cafeteria, shops, library, typewriting rooms,

music-rooms, audio-visual studio, and in the corridors. Any ab-

sorbent treatment should be fireproof and permanent. It should

not be subject to deterioration either in efficiency or in appear-

ance. Moreover, it should be readily cleaned. There are many
different forms of acoustical materials commercially available,

such as acoustic plasters and tiles, fiber and cork building boards,

mineral wool, and felt blankets. Drapes may be used in special

cases in a limited quantity. The selection of the material is gov-

erned primarily by the absorption characteristics necessary to

meet the acoustical requirements of the room. Carpet is some-

times used to furnish absorption as well as to reduce impact noise

caused by walking.

In order that an audience may hear clearly and intelligibly,

sounds must be sufficiently loud, distributed uniformly, and not
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endure too long. Furthermore, both internal and external inter-

fering noises should be reduced to a minimum. When a speaker

strains his power of voice in order to send sound impulses to his

listeners, he induces a sense of strain in them. Listeners will best

be able to concentrate upon and understand that which they hear

if there is no feeling of physical discomfort present. The strength

of a speaker's voice will appear to be increased if there is a hard

reflecting surface directly back of him.24 This is true because the

surface, usually a wall of brick, plaster, or wood, does not absorb

much of the sound which strikes it. That which is not absorbed

is reflected and reinforces the original words of the speaker. If

the reflected sound does not follow the original sound closely

enough, distortion will result. Deep stages often cause this diffi-

culty. The remedy is to place a stage set with a hard surface at a

proper distance behind the speaker. Some stages are hung with

such a profusion of drapes that a speaker's effort to make himself

heard gives him a sensation of suffocation or of trying to speak
from the bottom of a deep well. "Dead" stages, as well as echoing

fly lofts, are banes of experienced speakers.

Sound waves are focused by concave reflecting surfaces. If a

room is too large or improperly shaped for example, if it has

rounded surfaces sound will be focused and not uniform in all

parts. Rectangular rooms are best; the size depends upon in-

tended use. If curved surfaces interfere with proper distribution

of sound, they will have to be removed or the focusing surfaces

will have to be covered with some highly absorbent material.

People usually speak at a rate of from three to five syllables a

second. Each second that sounds last multiplies the number of

syllables in the air at a given moment. Syllables coming into a

room at the rate of five per second and lasting six seconds would
result in thirty syllables being in the air at the same moment. In

this case, the human ear would not be able to extricate from the

whole mass the last syllable spoken. This condition is commonly
referred to as "reverberation." When sounds do not die out as

2i R. L. Lindahl, "Solving Common Acoustical Problems in Schools," American
School Board Journal, January, 1932, p. 50.



i88 THE EDUCATIONAL TALKING PICTURE

rapidly as they should, that is, when there is too much reverbera-

tion, the remedy is to provide the room with sound-absorbing
material. Upholstered seats, drapes, curtains, carpets, and com-

mercial acoustical materials can be applied in such a way as to

correct the fault. The engineer will be able to calculate by formula

the quantity of such material required. For most purposes in

schools the optimum time of sound duration in a room varies

from one to two seconds, depending upon the size and use of the

room.

Music-rooms have presented some unique acoustical problems.

Bands create such a volume of sound that they are most agree-

able to hear when playing out of doors or in a large auditorium.

In the ordinary small practice room there is a tendency to play

softly. This creates an unreal situation. To overcome it, practice

rooms have been "deadened" by the application of sound-absorb-

ing materials upon walls, ceilings, and floors, and thus outdoor

conditions have been simulated satisfactorily.

Soloists do not create a large volume of sound and, hence, re-

quire a larger amount of reverberation in order to lend brilliance

to their renditions. Therefore, practice rooms for soloists usually

do not require much treatment.

The problem of sound control is technical and can be properly

solved only by experienced acoustical engineers, who should al-

ways be consulted when a new school building is being planned,

or when modifications of existing buildings for the control of sound

are contemplated.

The use of sound pictures, as well as all other activities within a

school, is most effective when buildings have had correct acous-

tical design. The educational process demands no less of good

application of the learner's hearing than of any other of his

senses.



CHAPTER XII

TYPES OF EQUIPMENT AND STANDARDS
FOR THEIR SELECTION

NO
EDUCATIONAL program can be adequately ad-

vanced in a school system without equipment and sup-

plies to meet the specific needs of the various fields of

activity. If lists of all equipment and supplies were made, they
would be of great length and would present a great variety of

materials. Two important duties of the school administrator are

to adopt standards in each specific field of equipment and supplies

and to purchase in terms of these standards. Only through their

use can the greatest economy consistent with a maximum of

utilization be secured. So, in the selection of talking-picture

equipment it is essential that the school executive be familiar with

standards of selection and operation which will enable him to

secure the greatest values for the money spent on materials them-

selves as well as on the human services which are directly in-

volved in the associated educational program.
In the field of talking-picture equipment standards are de-

veloped along three lines general standards which apply to all

aspects of the problem and all types of equipment, specific stand-

ards which cover the details of the particular sound system se-

lected, and standards by which selection of the screens to be used

with sound pictures is determined.

GENERAL STANDARDS

The school system which is setting up a program for the use of

talking pictures is concerned with the continuity of that program.

Equipment will be purchased only as efficiency in instruction re-

quires it. Such demands of the school system require that it deal

only with reliable manufacturers who already have a reputation

for fair dealing and who have established a stable producing and

marketing organization. It is reasonable to expect such manu-

189
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facturers to maintain effective technical and research organiza-

tions, manned with competent engineering and educational staffs,

which are prepared to produce pictures that will meet the closest

scrutiny of educators and that are adjustable to the most pro-

gressive curriculum needs of modern education. On the purely

technical side, the manufacturer should be willing to do business

only upon the basis of ethical competition. He should be willing

to demonstrate his equipment fairly and in accord with the pub-
lished policies of his sales department. He should be in a position

to provide unbiased technical advice to prospective purchasers

and to furnish such purchasers with detailed specifications of

equipment offered for sale. It is essential that the manufacturer

should provide service for maintenance and repair parts. Repair

stocks and service experts placed at strategic points in his trade

territory are provisions which must be made if continuity in the

educational program is to be completely maintained.

The school administrator who buys equipment in the field of

talking pictures is confronted with new problems. He needs to

become familiar with new mechanisms and new mechanical

achievements. In the selection of equipment he will weigh the

merits of sound systems. It is to be expected that he will require,

as he does in other fields, that type of device which will reproduce

speech and other sounds most faithfully. The results which have

been secured in the commercial cinema and the progress which

has been made in this field should be studied. Much help should

come from the experience of those commercial organizations

which have sought to develop profits from the use of this medium.

When purchasing sound-picture machines, such qualities as

simplicity of construction, precision and interchangeability of

parts, and durability should be given careful consideration. In

any machine, the fewer the number of moving parts the less

chance there is for wear and resulting mechanical difficulties. The

simplest construction consistent with good operation is usually

the best construction. There should be a minimum of gears, belts,

and the like. All parts should be well housed for protection from
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dust as well as for reduction of noise. It should be possible to

make adjustments quickly and easily. Simple construction should

aim toward few adjustments. Regular inspection and take-up of

wear are important. Lubrication should be provided for so that it

may be done cleanly and easily. Portable or mobile equipment

should be compactly arranged in the fewest possible carrying

cases.

Simple construction makes for economy, but it should be re-

membered that mere cheapness is frequently uneconomical.

Sound-picture equipment incorporates several scientific principles

and at best requires a somewhat complicated construction in order

to secure most faithful reproduction of scene and sound. There-

fore, purchasers of equipment should beware of low cost made

possible by the elimination of needed parts. It is well to re-

member that in the purchase of sound-picture equipment, as in

anything else, seldom is more received than is actually paid for.

Care should be taken to secure such attachments for machines as

are especially designed for the equipment which is being used.

Sound-reproducing equipment has been standardized for two

sizes of film, namely, the 35-mm. film on which sound and picture

are combined and the i6-mm. film with which two practices are

followed. In the case of the latter, the sound may be recorded on

the disk or on the film itself. As a rule, the i6-mm. film is used in

classrooms or in small auditoriums while the 35-mm. equipment
is used in large auditoriums.

SOUND SYSTEMS

In the selection of a sound system, the chief purpose of the

talking picture should be thoroughly understood. Its function is

the reproduction of speech, music, and other sound effects in

synchronism with moving picturization of the subject matter

presented. Reproduction must be obtained with such naturalness

of quality, such fulness of tone, and with such realism that the

sound will leave with the discriminating audience the impression
that it is within the actual presence of the characters or upon the
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scene of action. Anything less than the nearest possible approach
to the reproduction of reality will be unsatisfactory from an edu-

cational point of view. The finest product of the research labora-

tories of industry and commerce should be the only acceptable

medium for conveying appreciations and facts which are to be

interwoven into the educational program of youth.

GENERAL DESCRIPTION OF 35~MM. REPRODUCING EQUIPMENT

Before attempting a rough classification of reproducing equip-

ments to meet particular needs and conditions, the principles in-

volved will be outlined, terms defined, and the general manner in

which commercial form has been given to the necessary facilities

will be covered.

Sound is recorded on film on a
"sound track" running along-

side the picture track. Two methods of recording are used: the

variable-density method, which results in a sound track of trans-

verse striations varying in density (opacity) and number per
unit length, and the variable-area method, in which the sound track

is divided into an opaque and a translucent area by a jagged line.

Film recorded by either of these methods may be used with the

same reproducing equipment without changes.

In operation, the film is moved first through the picture pro-

jector at the rate of twenty-four pictures per second, by an inter-

mittent action which stops each picture for a moment in the beam
of light from the projection lamp, thereby registering it upon the

screen. The film continues from the picture projector into a

"sound unit," where it is moved at constant speed past an aper-

ture, at which the sound track on the film interrupts a beam of

light originating in a small lamp, termed "exciter lamp," and

terminating in a photo-electric cell. The light reaching the latter

has accordingly been "modulated" by the sound record on the

film, and the electric-current output of the photo-electric cell is

therefore molded in the pitch and intensity pattern of the sound

as originally recorded. This output is then passed through ampli-
fiers to step it up to the proper level to operate the loudspeaker.

This is located behind, or immediately below, the screen. In the
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former case the screen is usually perforated or otherwise adapted
to the passage of sound through it.

If a continuous picture of more than one reel is to be shown, two

picture projectors must be operated alternately, reel No. 2 being

started on No. 2 machine as No. i reel is finishing on No. i

machine.

The reproducer set is the sound apparatus immediately asso-

ciated with the picture projector in handling the film and includes

the sound unit mentioned above, the photo-electric cell, and the

"preliminary amplifier" into which its output is first fed. In small

equipments the reproducer set usually includes the picture pro-

jector, but in the larger units the projector is a separate item.

The pick-up equipment is one or two reproducer sets with their

drive motors, and such control, switching, and signaling facilities

as are not included in each reproducer set.

The main amplifier is a combination ofvacuum tubes, transform-

ers, etc., which amplifies to loudspeaker volume the minute out-

put of the preliminary amplifier associated with the photo-electric

cell. Its size and capacity vary with the size of the auditorium.

The loudspeaker may be of the dynamic cone type on a baffle,

or one or more loudspeaking horns.

The power equipment includes motor generators, rectifiers, etc.,

for converting the regular no-volt building supply to the various

direct-current voltages required by exciter lamps, amplifiers, loud-

speakers, signal circuits, and the like. Storage batteries have been

used to a considerable extent for this purpose, but are being large-

ly superseded by conversion equipment permitting the power to

be taken directly from the i lo-volt line.

CLASSIFICATION OF 35~MM. REPRODUCING EQUIPMENT

The selection of sound-picture equipments is controlled by
various factors:

i . Size of auditorium. This determines the necessary amplifier

and loudspeaker capacity, screen size, type of projection lamp,
etc.
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2. Whether permanent, mobile, or portable installation is wanted.

In permanent installations the equipment is fastened to walls,

mounted on racks, etc., in a booth, as in theaters. Mobile equip-

ments are mounted on rolling stands (one per reproducer set)

which may be removed to a storage-place after the performance or

to another location in the same building. In portable installations

the equipment is packed in trunks, where it may be readily re-

placed for shipment.

3. Whether or not picture projectors and projection lamps are

included with the equipment selected and the number included or pro-

vided for. Large auditorium equipments generally require pro-

jectors, lamps, pedestals, and the like, to be furnished by the pur-

chaser, while smaller equipments include the projectors. Two

projectors are required for a continuous show of more than one

reel, as previously stated. One is sufficient if interruption between

reels is permissible.

4. Arrangementfor supplying low-voltage power. Rectifier with

filters, motor generator, or storage batteries may be used.

Such factors as the foregoing, with their various combinations,

indicate the variety in equipment necessary to meet them. In

order that the reader may gain some idea of the different types of

equipment, several of those most commonly used are described

here.

TYPE A SOUND EQUIPMENTS (Fie. i)

The main features of Type A are:

1. Size of equipment: Several sizes, affording facilities for any auditorium.

2. Type of installation: Permanent, in booth only.

3. Projectors: One, two or three, as required; not included in equipment;

standard projectors with arc lamps and pedestals may be used.

4. Low-voltage power supply: Motor generator or rectifier units and filters.

The Type A equipments include all the necessary facilities for

sound-picture reproduction except the picture projector with its

pedestal, arc lamp, etc. They are suitable only for permanent
installation in a booth, and are intended to be operated by a pro-

fessional operator. The required power supply is no volts, 50-

62J cycles AC, four circuits separately fused at 15 amperes each.

Special power equipment will permit operation on other supplies.



Courtesy Electrical Research Products, Inc.

FIG. i. Type A equipment reproducer set and associated projector in operation



Courtesy RCA Victor Co., Inc.

FIG. 2. Type B equipment sound head attached to projector
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The loudspeaking equipment may include either horns or dynamic
cones on baffles and is intended for mounting behind the screen.

An approved acoustic screen is required, but is not included in

the equipment. Detailed recommendations for booth construc-

tion, loudspeaker mounting, acoustic screen, and the like are

given by the suppliers.

TYPE B SOUND EQUIPMENTS (FiG. 2)

The chief features of Type B are:

1 . Size of equipment: This line of equipment is designed for the average-sized

theater, and various sized amplifiers are furnished for theaters seating

from six hundred to four thousand persons.

2. Type of installation: It is intended for permanent installations where the

portable feature is not required.

3 . Projectors: The number of projectors employed depends upon the require-

ments of the theater itself, the smaller theaters employing two projectors,

which permits operation without interruption. As many as four pro-

jectors are installed in the larger-type theaters. Although incandescent

lamps are used in some of the smaller theaters, arc lamps are employed in

most cases. (This sound equipment may be supplied for any of the leading

types of projector equipments.)

4. Power supply: This equipment is arranged for line-power operation, em-

ploying no batteries. When only direct current is available, suitable ro-

tating equipment is furnished for the production of alternating current

from the direct-current line.

The loudspeaker equipment for Type B consists of dynamic
cones mounted on directional baffles. These loudspeakers are nor-

mally placed behind the screen.

The design of this reproducing equipment insures uniform

amplification up to 9,500 cycles. It will accommodate standard

35-mm. sound film employing either the variable area or the

variable density type of sound track.

TYPE C SOUND EQUIPMENTS (FiG. 3)

The chief features of Type C are:

1. Size of equipment: Suitable for auditoriums up to 35,000 cu.ft.

2. Type of installation: Mobile or portable.

3. Projectors: One or two projectors, with incandescent lamps, component
parts of equipment.

4. Low-voltage power supply: Rectifier and filters.
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The Type C equipments are complete picture-projection and

sound-reproducing systems. Each reproducer set includes a pic-

ture projector and an incandescent projection lamp as compon-
ent parts, the whole being inclosed in a cabinet. The loudspeaker
and main amplifier are also in cabinet form, and the entire equip-

ment is particularly adapted to portable use. The required power

supply is no volts, 50-62\ cycles AC, three circuits, each fused at

15 amperes. For other supplies, special power equipment is neces-

sary. The loudspeaker is a dynamic cone in a cabinet with the

main amplifier. Any suitable screen may be used, portable if

conditions require, without regard to its acoustic qualities, since

the loudspeaker is placed below rather than behind the screen.

INSTALLATION, OPERATION, AND MAINTENANCE
OF AUDITORIUM EQUIPMENT

Permanent and mobile sound systems are usually installed by
the purchaser in accordance with the manufacturer's specifica-

tions, under the supervision of his engineer. The acoustic con-

sulting department of the manufacturer should advise if any
acoustic treatment is required in the auditorium after the system
has been installed. Comprehensive operating instructions are gen-

erally supplied. Each system is simple to operate but close famil-

iarity with the many parts is necessary to attain proficiency.

Strict cleanliness, careful periodic lubrication, and the mainten-

ance of a proper stock of expendable spare parts (vacuum tubes,

photo-electric cells, etc.) are essential. Unauthorized changes or

experimentation may result in unsatisfactory operation and pos-

sible damage.

EQUIPMENT FOR CLASSROOM USE

A small machine, using a i6-mm. film, has been standardized

for classroom use. As previously stated, i6-mm. equipments are

available for both sound-on-film and sound-on-disk. The sound-

on-disk method results in a simple reproducing equipment which

consists essentially of a turntable with electrical reproducer me-

chanically connected to a i6-mm. projector, so that the turntable



Courtesy Electrical Research Products, Inc.

FIG. 3. Type C equipment arranged for mobile use
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revolves at 33! r.p.m. when the projector is operating at its

normal speed of twenty-four picture frames per second. The

reproducer output is supplied to an amplifier and then to an

amplifier-loudspeaker.

The i6-mm. equipment is readily portable, easy to operate, and

involves less preparation, setting-up, and maintenance than even

the most portable of the 35-mm. equipments. These features ren-

der it desirable for classroom work, and for any use where the pic-

ture it provides is of adequate size and brightness and where the

sound capacity of the amplifier is sufficient.

STANDARDS FOR l6-MM. REPRODUCING EQUIPMENT

In purchasing these machines it must be borne in mind that

teachers will operate them or supervise the operation of them by
mature and competent students. It is therefore essential to secure

equipment which has the possibilities of rendering maximum serv-

ice under such conditions. This i6-mm. equipment must be

readily portable, therefore simple construction which assures

lightness and compactness is essential. Cases should be strong,

well made, and provided with sturdy hand-grips. They should

aid in every way toward placing the equipment into operation

quickly.

For purposes of illustration, some of the features of a typical

i6-mm. sound-on-disk equipment are given here. The type of

equipment shown in Figure 4 is a portable sound motion-picture

reproducing system to project pictures from i6-mm. film at 24

frames per second in synchronism with the reproduction of sound

from a 33! r.p.m. disk. This system may include one projector-

turntable unit only, for simplex operation, or have two such units

for duplex operation. It is designed for simplicity in operation,

maintenance, and transportation. Exclusive of the screen, which

is extra equipment, all necessary apparatus is contained in two

carrying cases, one of which houses a complete projector-turn-

table unit and the other an amplifier-loudspeaker unit. An addi-

tional, or third, carrying case is provided for the duplex system
set. When a white-beaded or equivalent screen is used, adequate
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screen illumination will be obtained for a picture 9 feet 6 inches

by 7 feet, at a throw of 50 feet, using the 2-inch lens provided.
A power supply of 100-125 v lts AC, 60 cycles 5 per cent, is

required at a convenient receptacle. Alternating-current power

supplies differing from the foregoing in either voltage or fre-

quency, or direct-current supplies, necessitate special equipment.
The power-supply circuit should be fused at 15 amperes.
The purchaser is required to furnish a suitable screen for the

size of picture desired. From the viewpoint of portability it is

desirable to use the type of screen mounted on a spring roller hav-

ing collapsible side frames which permits folding into a narrow

trunk. Another excellent type is the spring-roller screen mounted

on a collapsible tripod. However, the picture may be projected

on any stationary screen of suitable size.

A typical i6-mm. sound-on-film equipment is shown in Figure

5. This equipment is designed for projecting i6-mm. sound film

and is furnished in two portable carrying cases. The projector,

sound equipment, and rectifier-amplifier are included in one

carrying case, and the dynamic loudspeaker and film-storage com-

partments are included in the other carrying case.

This equipment is designed primarily for projecting i6-mm.

sound film which, in accordance with the latest standards adopted

by the Society of Motion Picture Engineers, has only one row of

sprocket holes located along one margin, the sound track occupy-

ing the opposite margin. However, the sound-on-disk type of

i6-mm. sound picture may also be operated on this machine by
means of an auxiliary turntable with flexible synchronizing shaft

which may be furnished for the purpose. This type of film em-

ploys two rows of sprocket holes. The earlier type of silent i6-mm.

film, which employs two rows of sprocket holes, may of course

also be run on this projector, in which case the amplifier equip-

ment may be shut off.

A 4oo-watt incandescent lamp furnishes the necessary illumi-

nation. A motor-driven fan maintains the proper low working

temperature. The entire equipment is designed for operating on

i lo-volt, 6o-cycle alternating-current-line power. Where only di-



Courtesy RCA Victor Co., Inc.

FIG. 5. Typical i6-mm. sound-on-film equipment projector-reproducer unit
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rect current is available, suitable rotating equipment may be fur-

nished, to produce the necessary alternating current from the

DC line. It is not necessary to operate the 4oo-watt projector

lamp on alternating current, as separate connections are provided
so that this lamp may be operated directly from the DC line, in

which case the rotary converter equipment need only be of suf-

ficient current capacity to operate the remainder of the projector

and amplifier equipment.
The loudspeaker equipment consists of a dynamic cone,

mounted within the carrying case in such a manner that the case

itself provides the necessary baffle area. Any suitable screen may
be employed with this equipment, or the picture may be projected

upon a suitable wall surface if desired.

This equipment will project a picture up to 7 feet high by 9

feet wide. Either the standard reels of 4oo-foot maximum, lasting

eleven minutes, may be run on this machine, or by means of a

special bracket and special-sized reels, films up to 1,600 feet in

length may be run which will last for three-quarters of an hour

without interruption. The projector unit, complete with carrying

case, weighs 56 pounds, and the loudspeaker unit complete with

carrying case weighs 22 pounds.

PRINCIPLES OF OPERATION FOR CLASSROOM EQUIPMENT

Preparation for operation involves placing the reproducer sets .

on a substantial base or table, locating the amplifier-loudspeaker,

and making the connections to the units by means of cords and

plugs. Systems should always be easy to operate. Difficult opera-
tion techniques, especially when equipment is used extensively by
classroom teachers, may tend to reduce its teaching value. Famil-

iarity with the operating parts will avoid loss of time in case

trouble should develop. As suggested elsewhere, given fair tech-

nique, operation should begin within two minutes after students

are seated.

Strict cleanliness and adherence to instructions, especially with

regard to lubrication, are essential if the equipment is to be kept
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in good operating condition. At all times spare vacuum tubes

and projection lamps should be at hand.

SELECTION OF SCREENS FOR USE WITH SOUND PICTURES1

The physical properties of screens which must be considered in

their selection are base, surface, fireproofing, sound requirements,

seams, size, mounting, masking, deterioration, cleaning possi-

bilities, and reprocessing. Each one of these items will be dis-

cussed at length.
2

Base. Materials used in the manufacture of screens must per-

mit of uniformly high quality. Base may be of fabric or metal,

the purpose of which is to provide strength for the screen and to

serve as a carrier for the light-reflecting surface. When the rear

surface of the screen is colored so as to impart to the reflected

light a slight tone of the particular color used, there should be a

slight translucency of the fiber from which the fabric is woven.

Surface. Surfaces are classified as (i) matte or diffusing, (2)

beaded, and (3) metallic. The latter two are somewhat directional

in their distribution of illumination. While staying within the

limits imposed by other conditions, surfaces must be coated uni-

formly and sufficiently thick in order to provide good light-reflec-

tion. Flat-white coating seems best to avoid surface glare and un-

desirable reflection at the seams. Diffusing surfaces may be hard,

soft, smooth, or rough. A hard smooth surface without sheen is

desirable since it collects less dirt and is easier to clean. Beaded

screens require ingredients to hold the beads firmly in place.

Most surfaces are formed from pigments and gums, oils, or other

binders. In general, gums and oils cause screens to become yellow

as they age.

Fireproofing. Since screens using highly inflammable nitro-

cellulose bases constitute fire hazards, their use has been largely

discontinued. At present, practically all screens are either slow-

1 Journal of the Society of Motion Picture Engineers, XVII, No. 3 (September,

1931), 437. Society of Motion Picture Engineers, 33 W. Forty-second St., New
York City.

3 For other data on screens, see Journal of the Society of Motion Picture Engi-

neers, Reports of Projection Screens Committee.
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burning or fire-resistant. They can be given these qualities only

in the process of manufacture before the base fabric has received

surface treatment. In general, it devolves upon the purchaser of

a screen to make his choice depending on local ordinances and

conditions.

Seams. Assembled screens should have seams placed vertical-

ly. Screens must not be stretched too tightly. Butt joints are

used in some types of screens.

Size of screens. One factor which determines the size of screen

to be used is distance between the front row of seats and the

screen. The larger the picture, the more plainly do such imper-

fections as graininess in the film show up. This defect is very
noticeable and objectionable if the front seats are too close to

the screen. Also, since the eye can satisfactorily accommodate it-

self to movement throughout an angle of about 45, the distance

between the front row and the screen should approximate 1.2 feet

for each foot of screen width. For a 1 5-foot picture, a minimum
distance of about 18 feet should be provided.

The size of a picture should be determined by its distance from

the rear seats. Screen width should be equal to approximately
one-sixth the distance from the screen to the rear seats. For a dis-

tance of 1 20 feet, therefore, a 2o-foot picture should be used, pro-

vided there are no seats nearer the screen than 24 feet and the

projection angle is not very great. These rules are intended only
as guides.

Mounting. Screens should be mounted according to the manu-
facturer's directions.

Masking. Black masking placing a black border around the

screen produces a very marked frame which is used to reduce

the
"
jumping" effect of the picture caused by the film or project-

ing equipment. There is some feeling that black masking results

in too great a contrast. Perhaps a mask graded from black to

lighter grays with the black edge next to the picture would be

better in case the contrast presented by a solid black mask is not

desired.

Deterioration. All screens deteriorate with age; "silver" screens
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tarnish, others become yellow. A yellowed surface is accompanied

by a reduction in reflection value and by an undesirable color

tone which is imparted to the picture. Accumulated dirt has the

same effect as yellowing, and tends, furthermore, to reduce the

sound-transmission properties of the screen. It is essential that

draperies surrounding the screen be cleaned regularly and that

circulation of air through the openings of the screen be prevented.

Screens ought to be inclosed when they are not in service. The

average effective useful life of a sound screen is from one to two

years, depending on the conditions of use.

Cleaning possibilities. Even when safeguarded screens will

gather dirt. An examination will indicate whether the dirt is dry
or oily and, therefore, whether or not the screen may be brushed.

If brushing is permissible, an easily handled special brush should

be obtained and the screen brushed once a week. It is also helpful

to use a vacuum cleaner on the rear surface. More thorough clean-

ing should be done by experts who have sufficient scientific knowl-

edge of screen materials to devise safe and suitable methods. Cer-

tain types of screens cannot be cleaned satisfactorily. Manu-
facturers should be requested to advise users as to cleaning possi-

bilities of their screens.

Reprocessing. Some types of screens may be resurfaced satis-

factorily, but the work should be intrusted to experts.

OPERATION CHARACTERISTICS OF THE SCREEN

Designing screens from the standpoint of sound transmission

and optical considerations is highly technical. Manufacturers of

projection equipment who have a real concern for the successful

operation of their equipment have tested many kinds of screens

now offered for sale by various screen manufacturers. The safest

procedure in selecting a screen, therefore, is to request data per-

taining to the sound and optical characteristics of the screen con-

templated for purchase from a projection-equipment firm.

From the standpoint of acoustics, an ideal screen would be one

which caused no attenuation, or reduction in loudness, through-

out the frequency range covered in reproduction. Attenuation
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should preferably be uniform at all frequencies. The attenuation

of screens available at the present time increases with an increase

of frequency. A loss of 2.5 decibels3 at 6,000 cycles
4 is considered

a desirable limiting value. Furthermore, the loss at 10,000 cycles

should not exceed 4 decibels.

EDUCATIONAL USE OF THE EQUIPMENT WHICH SCIENCE
HAS DEVELOPED

In thinking through the problems of equipment which are con-

nected with any educational program, it is well to bear in mind
that equipment is always a resultant of the educational program
itself. It seems fitting, therefore, that this program should be ad-

vanced by the use of such equipment. The application of science

to education in the field of talking pictures had made available

to leaders in educational programs a potent agency for furthering

the advance along the frontiers of learning.

3 The decibel is a unit of loudness, represented by the smallest increase or decrease

of loudness that the human ear is capable of detecting.

4 The cycle is a unit of pitch. E.g., the sound of middle C has a fundamental

pitch of 256 cycles per second.
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CHECK-LIST FOR EVALUATING EDUCATIONAL
TALKING PICTURES

Title of picture Series

Number of reels 16 mm. or 35 mm Price _

Producer Distributor

Grade placement Type of supplementary materials

Name of rater Date

Instructions. Study the check-list items and become familiar with the

standards on which they are based. Analyze any supplementary materials,

such as a teacher's manual, which are available for the picture to be rated.

Then review the picture at least twice before beginning the rating.

In using the check-list, place on each dotted line the numerical rating

which you feel is most appropriate. Circle any items which obviously do not

apply to the picture under consideration. After rating all items in a section,

give a composite rating to the section itself. The final summary should be

made on this page when values have been assigned to all the sections.

The rating scale is as follows: i "Excellent"; 2 "Good"; 3 "Fair";

4 "Poor"; 5 "Objectionable." The scale may be extended by using plus

and minus signs.

SUMMARY OF RATINGS
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CHECK-LIST FOR THE EDUCATIONAL
TALKING PICTURE

I. Objectives of the picture

A. Clearness

I
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A. Appropriateness

I
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A. Development for unity

207

I
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.... 7. Each illustration is appropriate to the idea presented and is

keyed to a proper dramatic level.

.... 8. There is a suitable variation among the illustrations used.

C. Development for emphasis

I
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.... i. Objects for close study appear in sharp relief.

The picture is steady [with proper projection].

The lighting in the picture produces no eyestrain.

The lighting contributes to a pleasing artistic effect.

The angles and distances from which scenes are filmed are

most suitable for clear exposition.

.... 6. The pictorial composition of each scene is pleasing and har-

monious.

B . Treatment of sound material

I
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.... 2. The picture illuminates a wide range of topics in the same

field.

.... 3. The major concepts of the picture are integrated with other

concepts naturally associated.

B. Contributions to related

fields I
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Acoustical materials, 186
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tions, 29
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Actors, standards for, 49

Adaptation of school structure to new
needs, 159-61

Administering a local program of audio-
visual instruction, 115-38

Administration, audio-visual program
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Building provisions, 127-29

Correlating sound-films with course
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Department, audio-visual, 116-38
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Washington experiment, 151-52
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cational talking pictures, 204-10

Appraisal, educational talking picture,
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Appraisal research, 3, 57

Arnspiger, V. C., 76, 175

Arnspiger Experiment
Construction of tests, 81

Films used, 77

Procedure, 78-81

Purpose, 76

Results analyzed
Final test gains, 82-83
Final test gains, chart, 83

Non-picture items, gains, 85-86

Non-picture items, gains, chart, 85
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91-92
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84
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items, chart, 89
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Retention, study of, 90, 91

Summary, 92
Attenuation of screens, 202-3
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Department of, 107, 116-38

Requirements for, 115

Audio-visual instruction, building provi-
sions for

Auditorium, standards, 175-79

211
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Audio-visual Continued

Classroom

Acoustical effect, 169

Classroom grouping, 169

Fitting classrooms for, standards,

168-70

Light, control of, 169

Opaque curtains, 169

Soundproofing, 169

Standards for music unit, 179-81

Ventilation, 169

Wiring, 169

Studio, audio-visual, 170-75

Audio-visual instruction program

Administration, in colleges, 146-48

Administration, importance of, 138

Administration, large systems, 117-
25

Administration, need for, 115-16

Administration, small systems, 115-
17, 125-26

Chart of administration services, 117

Physical requirements, 168-70

Problems of acoustics, 183-88

Types of service, 116

Audio-visual studio

Acoustic treatment, 174

Angle of vision, 171-72

Darkening facilities, 174

Operator, 172

Projection room, 172-73

Providence, R.I., chart, 171

Seating, 172-73

Size and shape, 171-72

Storage of materials, 174

Types of equipment, 170, 172

Typical plan of studio, chart, 173

Use of, 104-6, 168

Ventilation, 174

Wiring, 172

Auditorium, standards for

Acoustic horn, 178-79

Acoustics, 176

Projection booth, 177-78

Shape, 175-76

Sound picture screen, 178-79, 200-

203

Types of sound-film equipment, 176-
77

Wiring circuits, 179

Auditorium program, 104

Auditorium talking-picture equipments,
192-96

Bagley, William C., 7

Barnard, Henry, 158

Beattie, John W., 180

Best, H. R., 127-28

Bibliography, study guides, 53

Boston University

Plan for utilizing sound films, 147

Teacher-training course, sound films,

i57

Brill, J. A., 181

Broadening and finding courses, 98

Broady, K. O., 100

Brodshaug, Melvin, 9, 15

Bruner, H. B., 7, 98

Business college, talking pictures for the,

i4S

Buswell, Guy T., 72, 73

Camera angles, 33, 48

Cameraman, 26, 33, 34

Cameraman, trick, 28

Card catalogue, films and disks, 136, 138

Carnegie Foundation for the Advance-
ment of Teaching, 75

Cast of characters, 30, 32, 33, 49

Check-list for educational talking pic-

tures, 204-10

Chicago, University of

College division, 140-41

Scope and function of new plan, 140-
4i

Clark Experiment
Conclusions drawn, 70-72

Films used, 67

Procedure, 68

Reliability of tests, 69

Types of tests, 68

Validity of tests, 69

Classroom plans, charts, 162, 163, 166,

167

Classroom Teacher, 180
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Classrooms, requirements for sound-film

projection, 168-70. See also Audio-
visual studio

Clubs and associations, use of education-

al talking pictures, 152-53

College and University Extension Helps
in Adult Education, 100

Columbia University, Teachers College,

72, 146

Components, talking picture integra-
tion of sight and sound, 18, 45, 49

Comprehension, problems of, 45

Conference method of picture construc-

tion, 21

Content of educational talking pictures

Development of standards for, 44-47
Standards for, 42-47

Continuity

Preparation of, 17

Working, 26, 28

Correspondence schools, 99

Correspondence study, British Empire,
IOO

Course of study, local, 53

Crew, picture production, 25-38

Criteria

For experimentation, 61

For selecting talking-picture units,

108-9
Curriculum

Breaking subject-matter barriers in,

102

Contribution of talking pictures to,

49
Research in, 3, 8

Visual aids in, 102

Cycle, 203

Daniel Webster School, New Rochelle,
N.Y., classroom plan, 167

Darkening, provisions for, 165, 174

Daylight projection, 165

Decibel, 203

DeLee, Dr. Joseph B., 144

Demonstration schools, 156

Department of audio-visual instruction,
local

Advisory committee, 126

Assistant directors, 123

Building provisions, 127-29

Central organization, advantage of,

126-27
Chart of organization in large school

systems, 120

Clerical staff, 123-24
Curriculum experts, 121

Delivery crew, 124

Director, 119-23

Materials, 133

Need for, 118

Production specialists, 124-25
Record systems, 133, 134, 138, 162,

183

Small systems, 125-26
State and county co-operation, 125-

26

Subject-matter specialists, 123

Technicians, 124

Department of Superintendence, N.E.A.,
180

Developing film, 37

Diagnostic Studies in Arithmetic, 73

Director

Audio-visual instruction, 119-23

Production, 25-38

Director's assistant, production, 31

Distribution of films, 168

Dobbin, C. E., 160, 175

Donovan, J. J., 160, 175

Dorris, A. V., 102, 114, 122, 125, 127,

171

Eads, Laura Krieger, 72

Educational advisory staff, in picture

production, 24

Educational research specialist, 8, 12,

20, 22, 26, 28, 34, 37

Effective Use of Curriculum Materials,

The, 6

Effectiveness of talking pictures, general
standards for, 49, 50

Effects of Noise, The, 183

Electrician, 26, 34

Engelhardt, Fred, 175, 184

Engelhardt, N. L., 160, 168, 175, 184

Engineer

Acoustical, 176, 188, 196

Sound-recording, 26, 27, 29, 30, 31,

34
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Entertainment pictures, use of, in edu-

cation, 113

Equipment, screens, standards for selec-

tion

Base, 200

Care, 202

Deterioration, 201-2

Fireproofmg, 200-201

Masking, 201

Mounting, 201

Reprocessing, 202

Seams, 201

Size, 201

Sound transmission, 202-3

Surface, 200

Equipment, talking picture, general
standards for selection

Film sizes, 191

Manufacturer's obligations, 189-90

Need for standards in selection, 189

Quality of sound reproduction, 191-
92

Service, 190

Types of equipment, 191

Equipment of the School Theatre, The, 174

Equipment, talking picture (16 mm.)

Carrying cases, 197, 198, 199

Description of, sound-on-disk type,

196-98

Description of, sound-on-film type,

198-99

Operation, 105, 199-200
Picture size, 198-99

Power supply, 198-99

Reel length, 199

Requirements for classroom use, 105

Screens, types, 198-99

Simplex and duplex operation, 197

Standards for, 197

Use, classrooms and small auditori-

ums, 105, 106, 171-75, 191, 196

Weight, 199

Equipment, talking picture (35 mm.)
Classification of, 193-96

Description, general, 192-93

Description, Type A, 194-95

Description, Type B, 195

Description, Type C, 195, 196

Factors governing selection, 193, 194

Installation, 196

Maintenance, 196

Operation, 196

Equipment, talking picture, types of and
standards for selection, 189-203

Equipments, talking picture, ratio to

classrooms, 170-71

Erpi Teacher-Training Experiment
Problems of, 72-73

Procedure, 73

Summary of results, 74-75

Europe, educational talking pictures in,

153

Evaluating talking pictures

Check-list for, 204-10

Methods of rating, 41-42

Standards for, 39-50

Experimentation, future, 93

Experiments in use of educational talk-

ing pictures

Arnspiger, 76-92

Clark, 66-72

Erpi teacher-training, 72-75

Fox, 65-66

Harvard, 75-76

Middlesex, 61-65

Providence, 105

Washington, 151-52

Extension courses, 156-57

Fields for future research, suggested, 94-
100

Film calendar, 107

Film condition record, Pittsburgh, Pa.

(Form), 136

Film depositories, 182-83
Film distribution, 168

Film guides, 131-32
Film libraries, 31

Film requisition, 122, 124, 127, 132, 136,

147

Film slides, use of, 164

Films

Care, 182-83

Cutting, 37

Developing, 37

Editing, 37
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Film stocks, 37

Negatives, 37

Photographing and recording, 34

Prints, 37

Processing, 37

Repair of, 182-83

"Rushes," 34

Safety film, 163, 168

Storage, 168, 182-83

Types, 23

Fine-arts courses, talking pictures for,

145-46

Fireproofmg, 165, 168

Fisher, Clyde, 15

"Flashbacks," 47

Flowers: Parts and Functions, 15-17

Footnotes in study guide, 55

Fox Experiment, analysis of, 65, 66

Fox Film Corporation, 65

Function of talking picture in unit of

study, 54

General educational courses, 139

General effectiveness of talking pictures,
standards for, 49-50

George Washington University, 65

Gray, H. A., 9, 13

"Grips," 25

Hard-of-hearing children, provision for,

181-82

Harrison, W. K., 160, 175

Harvard Graduate School of Education,
75

Harvard Talking Picture Experiment,
75-76

Health education, talking pictures for,

144

Hollinger, John A., 135

Hutchins, Robert M., 141

Illustrations in films, 46

Illustrative materials in teaching, i

Industrial pictures, 97

In-service teacher-training, 155-57

Installation, types of equipment, 194
Installation of Sound Picture Equipment

in Educational Buildings, The, 1 75

Installation of 35-mm. equipment, 196

Instruction, improving mediums of, i

Instructional materials

Methods of presenting, 17, 1 8

Research in selecting, 6

Instructors, training of, 5, 106, 107, 122,

132-33

Integration

Of services in picture production, 5

Of sight and sound components, 18,

91-92
International Cinematographic Insti-

tute, 153

International Institute of Educational

Cinematography, 143

Jacobs' Teacher Efficiency Rating Scale,

79

John, Lenore, 73

Journal of the Society of Motion Picture

Engineers, 200

Journalism courses, talking pictures for,

H5
Junior college, 139-40

Junior high school, 98-99, 180

Junior High School Music Department,
The, 181

Junior High School at Work, The, 98

Laboratory, sound film, 34

Laird, D. A., 183

Lampe Committee, 153

Languages, sound films for, 143

Large-group instruction, 94, 98, 99,

105-6

Law schools, talking pictures for, 144

Learning Unit, The, 12

Learnings, variety of sound-picture, 57-
58

Lemon, Harvey B., 19, 143

Liberal arts college, 139

Lindahl, R. L., 187

Locations, for pictures, 24, 29, 30

Lowsley, Dr. O. S., 144

McClusky, F. Dean, 122

McConathy, Osbourne, 180

MacDonald, Marion E., 7

Maintenance

i6-mm. equipment, 105, 199, 200

35-mm. equipment, 196
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Make-up man, 26

Making the educational talking picture

Educational aspects, 6-20

Process diagram, sound-on-film, 35

Process diagram, sound-on-disk, 36
Technical aspects, 21-38

Measuring the Effectiveness of Talking
Pictures as Teaching Aids, 76

Medical schools, talking pictures for,

144, 154
Mediums of instruction, improving, i

Methods of using the educational talking

picture

Adult level, 157

College level, 147-48

Elementary and secondary levels,

106-13

Middlesex Experiment
Pictures used, 62

Procedure, 62-63

Purpose, 62

Reliability and validity of tests, 64

Results analyzed, 63-65

Tests used, 63-64

Microphotography, 23

Miniature photography, 23

Moehhnan, A. B., 160, 175

Morgan, Russell V., 180

Morrison, Henry C., 7

Museums, educational, 164

Music education

Classroom requirements, 180

Music used in pictures, 32

Special room requirements, 180, 181

Trends, 179-80

Music in the Junior High School, 180

National Society for the Study of Educa-

tion, Twenty-sixth Yearbook of the,

IOI-2

Neighborhood study groups, 152-53

New force in education, a, 1-5

New Oyler School, Cincinnati, class-

room plan, 162-63

New York University

Clark experiment, 66, 67

Orientation course, 142

Noise. See Sound control

Effects of, 183-84

Objectives

Elementary nature study, 10

Junior high school social science, 9

Standards for

Educational talking pictures, 42

Units of instruction, 52

Operation of Equipment
In colleges, 147

i6-mm. equipment, 105, 197, 199-
200

35-mm. equipment, 196

Operators, 105, 147, 194

Organization of audio-visual program,
college level, 146-48

Organization of a City Department of
Visual Aids, 133

Organization of local audio-visual pro-
gram, 115-38

Organization of Storage Facilities, etc.,

The, 127,128

Organizing talking-picture materials, 6-
20

Orientation courses, 139, 142

Outcomes, instructional, 103

Oxidation and Reduction: A Study Guide,
19

Panchromatic film, 34

Parent-Teacher Association

Objectives, 154

Talking pictures for, 154

Photographing the picture, 34

Photography

Miniature, 23

Slow-motion, 23

Standards for, 47, 48

Time-lapse, 23

Trick, 23

Picture dialogue as part of the study
guide, 19, 20, 55

Picture presentation, approach to, 54-55
Picture topics, selection of, 8

Picture track, 192

Pictures, educational talking, refer-

ences to

Beach and sea animals, 10

Beavers, 67, 71

Beetles, 10

Butterflies, 10
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Castles of paper, 67, 71

Characteristics of sound, 67

Classroom environments, grades I

and VI, 152

Creative approach to education, 152

Development of transportation, n,
13

Dodder, the, 10

Electromagnetism (silent), 67

Few tests of child intelligence, a, 152

Flowers at work, 10, 13

Frog, the, 10, no
Fungi plants, 10

Glaciers, 65

Great apes, the (silent), 67, 71

Guidance in the public schools, 152

Habits and characteristics of insects,

67

How nature protects animals, 10

Individual differences in arithmetic,

72

Killing the killer (silent), 67, 71

Life in the sea (silent), 67, 71

Liquid air, 67

Methods of teaching arithmetic, 152

Methods of teaching primary read-

ing, 152

Molecular theory of matter, 143

Monarch Butterfly, 65

Monkeys, 67, 71

Moths, 10

Our government at work, 152

Oxidation and Reduction, 19, 143

Plant growth, 10, 56

Plant traps, 10

Pond insects, 10

Radio-active substances, 67

Revelations by X-rays (silent), 67

River valleys, 65

Roots of plants, 10

Seed dispersal, 10

Spider, the, 10

Study of infant behavior, 152

Tiny water animals, 10

Toads, 65

Volcanoes, 65

Why eyes tell lies, 67, 71

Wizardry of wireless (silent), 67

Pictures, selection of

Methods of rating, 41, 42

Program of, 130, 131

Refinement of standards, 39-40
Standards for, 42-50
See also Check-list in Appendix

Pintner Rapid Survey Intelligence Test,

79

Pittsburgh, Pa., school system, 135-37,
170

Place of Units in Course of Study Con-

struction, The, 7

Planning School Building Programs, 175,

184

Plant-growth unit, 113

Platoon schools, 99, 105

Practical Procedures for Enriching the

Curriculums of Small Schools, 100

Practice of Teaching in the Secondary
School, The, 7

Preliminary tests, Arnspiger experi-

ment, 78

Production of educational talking pic-
tures

Application of standards, 21, 39-41

Assistant director, duties of, 31, 32,

33

Conference method, 21

Crew, 25-26, 29

Cutting and editing, 37

Director, functions of, 25-26

Educational advisory staff, 24

Educational specialist, 22, 26, 28, 33,

34, 37

Film laboratory, 34, 37

Filming, 34

Locations, 29-30

Organization chart for technical pro-

duction, 27

Processing diagram, sound-on-disk,
36

Processing diagram, sound-on-film,

35

Production schedule, 32

Property man, 25, 34

Recording, 34

Rehearsals, 33

Scenario and continuity, 17, 21, 22

24, 26, 28
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Production of educational talking pic-
tures Continued

Selection of cast, 30, 32, 33, 49

Studio, 31

Training and co-operation necessary,
37-38

Production research, 3, 23, 40, 41, 91, 92
Production specialist, 3, 21, 22, 25, 32,

37

Professional schools, talking pictures for

Business colleges, 144

Fine arts, 145-46

Journalism, 145

Law, 144

Medical field, 144

Teacher-training, 146, 147

Program for developing educational

talking pictures, 2, 3

Progressive schools, 58, 99

Projection angle, 201

Projection screen, 165

Projectors

Motion picture, 35-mm., 168, 192-96

Motion-picture portable, i6-mm.,
165, 168, 197-99

Propaganda, 43

"Props," 26

Providence Experiment, 105

Psychology, talking pictures for, 142

Public School Plant Program, 1 60, 175

Radio in education, 103-4

Recording diagram

Sound-on-disk, 36

Sound-on-film, 35

Recording engineer, 26, 27, 29, 30, 31, 34

Records

System of, 133, 134, 138, 161, 183

Visual instruction, Pittsburgh, Pa.,

135-37

Reducing Noise in School Buildings, 185

Regulations, fire and insurance, 165, 168

Reitze, A. W., 133

Relation of the Teacher's Education to

Her Effectiveness, The, 79

Reliability of tests, 59, 60

Repetition in sound films, 46, 47

Reproducing diagram

Sound-on-disk, 36

Sound-on-film, 35

Reproduction of sound, 35-mm. equip-
ment, 192-93

Requisition blank, visual materials, 134-
35

Requisition of films, 122, 124, 127, 132,

136, 147

Research, future, in educational pic-

tures, 93-100

Research, types of

Appraisal, 3, 57

Curriculum, 6, 94-97

Correspondence study, 99, 100

Language arts, 96

Large-group instruction, 98, 99

Mathematics, 96

Social studies, 96

Technical training, 97

Vocational training, 96-97

Production, 3, 23, 40, 41, 91, 92

Utilization, 3, 5, 103-5, 132, i33>

161-63

Research basis, necessity for, 6

Research functions in talking-picture

programs, chart, 4

Research procedures in production, sum-

mary of, 7

Research specialist, 8, 12, 20, 22, 26, 28,

34, 37

Reverberation, 187

Rochambeau School, White Plains, N.Y.,
classroom plan, 166

Ruediger, W. C, 12

Rulon, P. J., 75

Safety film, 37

Scenario, talking picture

Form, 24

Preparation, 17, 21, 22

Types of approach, 22

Schlesinger, Hermann I., 19, 143

School Architecture, 158

School Architecture Principles and Prac-

tices, 1 60, 175

School buildings

Adaptation to new educational ob-

jectives, 158-61
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Former characteristics, 158

Provisions for visual education, 161-

68

Requirements for audio-visual in-

struction, 168-88

School Buildings of Today and Tomorrow,
1 60, 175

Science, talking pictures for, 10, 95, 143

Science Survey, 9, 10

Scored sound effects, 23

Screens. See Equipment, screens, stand-

ards for selection

Secondary learnings from educational

talking pictures, 57, 114

Selecting picture topics, 8

Selecting talking-picture fields, 7

Selection of equipment, factors in, 193-

94
Selection of talking pictures

Administration of
, 130, 131, 146, 147

Check-list for, 204-10

Methods of rating, 41, 42

Standards for, 42-50

Sequence, talking picture, 24, 28

"Sets," picture production, 25, 31

Silent films

Comparison of, with sound films, 62,

67-72

Use of, 165

Slow-motion photography, 23

Smith, Milton, 175

Social science

Needed research, 96

Picture topics, 9

Talking-picture survey, 9

Social Science and the Educational Sound

Picture, 9

Society of Motion Picture Engineers,

198, 200

Sociology, talking pictures for, 142

Solving Common Acoustical Problems in

Schools, 187

Sound control in school buildings

Acoustical materials, 186, 188

Auditorium stages, 187

Considerations in, 184

Design of buildings, 185

Reverberation, 187

Rooms to be treated acoustically,
186-88

Shape of rooms, 187

Sites, school, requirements for, 184

Sources of sound, 184

Transmission of sound, 185

Sound effects, 23

Sound film,advantages in teaching, 101-3

Sound Films in Schools, 62

Sound level, 26

Sound materials, types of, 23, 48

Sound Motion Pictures as an Aid in

Classroom Teaching, 66

Sound Motion Pictures as a Factor in

Education, 65

Sound-picture films, care of, 34

Sound-picture studio, 31

Sound-recording

Charts of, 35, 36

Duties of sound engineer, 26

Engineer, 26, 27, 29, 30, 31, 34

Location requirements, 29, 30

Practices for i6-mm. film, 191

Recording an educational film, 34

Sound sequences, 28

Variable-area method, 192

Variable-density method, 192

Sound reproduction, description of, 192-

93. See also charts on pp. 35, 36

Sound systems. See also Equipment

Amplifiers, 192, 193

Exciter lamp, 192

Installations, types of, 194

Loud speaker, 192, 193

Photo-electric cell, 192

Pick-up equipment, 193

Power equipment, 193

Power supply, 194

Projectors, number of, 194

Relation of, to auditorium size, 191,

193

Reproducer set, 193

Screens, 192, 193, 200-203

i6-mm. equipment, 196-200

Sound unit, 192

35-mm. equipment, 192-96

Sound track, 30, 192
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Speaker, off-stage, 45

Speech, rate of, 46

Standard Practices in Teaching, 7

Standards for educational talking pic-
tures

Content

Accuracy, 44

Appropriateness, 43, 44

Completeness, 44
Contribution to other curriculum

materials

Integration of subject matter, 49

Development of content

Attention-directing devices, 47

Comprehension, 45, 46

Emphasis of important factors,

46,47
Illustrations in films, 46

Integration of sound and scene, 45

Introduction and conclusion, 44

Length of films, 45

Repetition, use of, 46, 47

Understanding of sound elements,

46,47

Unity of presentation, 44, 45

General effectiveness

Artistic values, 50

Educational values, 50

Objectives

Clearness, 42

Scope, 42

Validity, 42

Technical audio-visual elements

Camera position, 48

Cast of characters, 49

Composition of scene, 48

Definition, quality of, 47, 48

General criterion for, 47

Lighting, 48

Sound-recording, quality of, 48

Synchronization, 49
Voice quality, 49

Standards for Elementary School Build-

ings, 160, 175, 184

Standardsfor High School Buildings, 160,

168, 175, 184

Standards for Junior High School Build-

ings, 1 60, 175

Standards for picture selection

Application to production, 40

Check-list, 204-10

Description of, 42-50

Origin of, 39

Standards for selecting picture material,
17, 1 8, 94, 95

Standards for selection of sound-picture
screens, 200-203

Standards for selection of talking-pic-
ture equipment. See Equipment

Standards for study guides, 50-56

Stereopticon equipments, use of, 164,

165

Still films, use of, 164

"Stills," 32

Storage of films, 168, 182-83

Stover, Edgar M., 72

Stratemeyer, Florence, 7

Strayer, G. D., 160, 168, 175, 184

Studio

Sound-picture, 31

Supervisor, 34

Study guide, standards for

Integration with other course of

study elements

Application to other fields, 56

Extension of concepts, 55

References to other units, 56

Organization of material

Availability for use, 51

Glossary, 52

Illustrations, 51, 52

Research background
Basic survey, validity, 51

Other units in same series, 51

Talking picture, co-ordination with

Description of film, 55

Film illustrations, 55

References to picture content, 55

Teaching methods

Activities for unit of study, 54

Suggestions for using the talking

picture, 54, 55

Unit of instruction

Bibliography, 53

Objectives, 52
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Study guide Continued

Outcomes, 53

Overview, 52

Subject matter, 52, 53

Study guide, talking picture

Advantages of, 50, 51

Page from Oxidation and Reduction,

19, 20

Preparation of, 10-20, 51

Use in talking-picture units, 50, 51,
in

Subject matter

Methods for picture production, 17-
18

Surveys for sound films, 9

Subject-matter specialist, 5, 7, 8, 18, 20,

5i, S3, 123

Supervision, audio-visual program, 155-
56

Supplementary materials for films, 18,
iio-n

Surveys, subject-matter for sound films,

9

Talking picture

Medium of instruction, 2

Relation of, to other instructional

aids, 114

Talking-picture program

Developing a, 2-5

Research functions in, chart, 4

Talking pictures, standards for, 39-50

Talking Pictures in Teacher Training, 72

Teacher, relation of, to talking pictures,

103

Teacher-training

Erpi Experiment in, 72

Sound-film programs for, 146, 147,

155-57

Teachers appearing in talking pictures,

49
Teachers College, Columbia University,

72, 146, 147

Teaching, advantages of talking pictures

in, 2, 94, 95, 101-3

Technical audio-visual elements, stand-

ards for talking pictures, 47-49
Technical production of educational

talking pictures, organization chart,

27

Technical terms, use of, in pictures, 45-
46

Techniques in picture production, 25-26.
See also Production

Tests, methods of improving, 59-61
Tests for talking pictures, 57-59. See

also Experiments

Thought sequence, 45

Time-lapse photography, 23, 46

Training of instructors, 5, 106, 107, 122,

132, 133

Training in service, educational talking
pictures for, 154-57

Transportation, development of sound
film on, 1 1

Transportation, unit of instruction, 13-
I 5, IIJ

Trends, analysis of curriculum, 8

Trick photography, 23, 26

Truesdale, Dr. P. E., 144

Turntable, i6-mm. equipment, 196-97

Twenty-sixth Yearbook of the National

Society for the Study of Education,
IOI, IO2

Types
Of films, 23

Of photography, 23

Of talking-picture equipment, 189-
203

Unique characteristics of the talking pic-

ture, 2

U.S. Bureau of Mines, 154

U.S. Commissioner of Education, 151

U.S. Department of Agriculture, 154
U.S. Office of Education, 65, 100

Unit of study
Contribution of study guide, 51

Definition of, 1 2

Use of talking pictures in, 54-55
Units

Elementary science, 10

Social science, 9
Units of instruction

Arnspiger Experiment, 77

Contents of, 12-13

Excerpts from, 13-17

Preparing, 7, 10-13

Writing scenarios from, 17, 18, 21
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University of Chicago, 19, 72, 140, 143

University Film Foundation, 75
Use of talking pictures

Adult level, 149-57

College level, 139-48

Elementary- and secondary-school
levels, 101-14

Utilization research, 3, 5, 103-5, 121-23,
132, 133

Utilization of talking picture, prob-
lems of

Equipment, 104-5

Integration with curriculum, 103-4

Operation of equipment, 104-5

Training teachers, 107

Space, 104-5

Utilization of visual materials, records

for, 134

Utilizing the educational talking pic-
ture

Background of knowledge, 106-7

Planning talking-picture units, 107-9

Conducting the talking-picture unit

Applying understandings, 112-13

Development of understandings,
in

Frequency of film showings, 112

Functions of talking pictures,

111-13
Initial showing, 110-12

Introducing the unit, 108-11

Introducing and discussing films,

Objective tests, 113

Outcomes, 113

Validity of tests, 59-61

Visual instruction

Building provisions for, 161-64

Materials, 161

Nature of, 161

Provisions for, 161-68

Storage of materials, 165

Visual instruction, departments of

Department of, Newark, N.J., 134-
35

Department of, Pittsburgh, Pa., 135
National Academy of, 118

Visual^ Instruction Departments in Edu-
cational Institutions, 118

Visual Instruction Directory, 118

Visual Instruction in the Public Schools,
102, 114, 122, 125, 127, 171

Visual instruction center

Newark, N.J., 129
Chart of, 130

Philadelphia, Pa., 128

Chart of, 129

Vocabulary in talking pictures, 45

Voice quality in talking pictures, 49

Washington Experiment, 151, 152

Watson, F. R., 185

Working continuity, 26, 28
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